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FOREWORD 

Sediment screening values are used to evaluate sediment contamination and its potential to 

impact the surrounding ecosystem and to serve as a guide to determine the need for further 

study. They are not cleanup standards. Generally, if a contaminant detected in the sediment 

exceeds its sediment screening value, further study may be warranted in the form of diversity 

studies and toxicity tests. If all contaminants in the sediment fall below their respective sediment 

screening values, further study may generally not be necessary. However, this may not be the 

case in all situations. Further study may not be performed if a contaminant exceeds its sediment 

screening value in a sediment of limited bioavailability. Conversely, further study may be 

performed if a contaminant does not exceeded its screening value in a sediment where 

bioavailability appears high. The sediment screening values to be used during this investigation 

have been established by EPA Region IV. 
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EXECUTIVE SUMMARY 

This Remedial Investigation (RI) work plan is written for Site 41, the NAS Pensacola wetlands. 

The puipose of this investigation is to characterize the nature, magnitude, extent, and effects of 

contaminated sediment and surface water within the wetlands to adequately perform a human 

health and ecological risk assessment ~s part of the RI. 

The investigation will follow a phased approach, starting with a qualitative review of the 

NAS Pensacola wetlands and leading into more complex studies as warranted. If ecological and 

human health risk can be characterized after any phase of the investigation, further study will 

be halted. Phase I involves a literature search and site reconnaissance related to past practices 

within IR sites and associated wetland areas, including previous investigations at NAS Pensacola. 

This information will be used to choose those wetlands planned for further study in Phase IIA. 

Reference wetlands will also be established as a means of comparison to apparently unimpacted 

wetlands. 

Phase IIA involves the collection of surface water and sediment samples within areas of likely 

contamination identified during Phase I. For ecological concerns, these results will be compared 

to State of Florida and EPA acute and chronic surface water criteria and EPA Region IV and 

Florida sediment screening values. For human health concerns, results will be compared to 

EPA Region m risk-based residential contaminant screening values and Florida Department of 

Environmental Protection (FDEP) soil cleanup goals for Department of Defense (DOD) sites. 

Screening values used in human health and ecological risk assessment are not intended to be 

cleanup standards or ARARs but are only intended to be an initial comparison. Models may also 

be used as part of Phase IIA to help determine the source of contamination and whether 

contaminants may adversely affect the ecosystem or human health. 

Phase IIB toxicity tests and diversity studies may be performed if an adverse impact is suspected 

to occur within a portion of an NAS Pensacola wetland based on the results of Phase IIA. These 

tests will be used to determine the species diversity of benthic macroinvertebrates and how toxic 

v 



sediment and surface water is to different trophic level organisms. Both tests will be compared 

to a reference wetland. These results will link the results of Phase IIA to help determine the 

overall impact to the wetland of concern. If more information is needed to better characterize 

risk, the study may move into Phase m. 

Phase m involves a more refined assessment of impact by using bioaccumulation studies or a 

more s~nsitiv~ species for toxicity testing. This information can be modeled within the food 

chain to predict effects to higher order species. 

After all studies are complete, ecological and human health risk at each wetland of concern can 

be quantified. Recommendations will be made for remedial alternatives to minimize any known 

or predicted adverse effects occurring within the wetlands ecosystem. 
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Final Rl/FS Work Plan 
Site 41 NAS Pensacola Wetlands 

October 20, 1995 

1.0 INTRODUCTION 

As part of the U.S. Navy's Comprehensive Long-Tenn Environmental Action Navy Program 

(CLEAN), this Remedial Investigation/Feasibility Study (RI/FS) work plan has been prepared 

by EnSafe/Allen and Hoshall (E/A&H) for the Southern Division, U.S. Navy, Naval Facilities 

Engineering Command [(the Navy),] as tasked under Contract Number N62467-89-D-

0318/CT0-036. This work plan addresses potential contamination in the Naval Air Station 

Pensacola (NAS Pensacola) Wetlands, Site 41. 

This RI/FS work plan has been developed in accordance with the Comprehensive Environmental 

Response, Compensation and Liability Act of 1980 (CERCLA), the Superfund Amendment and 

Reauthorization Act of 1986 (SARA), the U.S. Navy's Final 1993 Yearly Site Management Plan · 

for NAS Pensacola (U.S. Navy, 1992), and pursuant to the Federal Facility Agreement (FFA) 

dated October 23, 1990 between the United States Environmental Protection Agency Region IV 

(EPA Region IV), [FDEP] and the U.S. Navy. 

This work plan outlines the objectives, approach, and methods to be used in conducting the RI 

at the wetlands, discusses applicable site background and setting information, and evaluates 

potential contaminants, contaminant sources, migration pathways, and receptors associated with 

the wetlands. This work plan addresses only the RI procedures to be performed through site 

characterization. After the site characterization has been completed, an RI report will be 

written. [This RI report will include a baseline risk assessment, addressing risk to both 

human health and the environment.] 

All investigation activities conducted during this RI/FS will be performed in accordance with 

Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 

(EPA 1991a) and Environmental Compliance Branch - Standard Operating Procedures and 

[Bold items in brackets denote changes 
to the first draft of docmnent.] 
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Quality Assurance Manual (SOP/QAM), EPA Region IV, (EPA 199lb) [and the 

Comprehensive Sampling and Analysis Plan (CSAP, E/A&H 1994).] These documents detail 

the project organization, project objectives, and specific quality assurance/quality control 

(QA/QC) measures to be followed during the field investigation and laboratory procedures. [A 

site specific Sampling and Analysis Plan (SAP, E/A&H, 1995) has been submitted to 

complement this work plan.] The SAP has two components, a Field Sampling Plan (FSP) and 

a site-specific Quality Assurance Project Plan (QAPP). The FSP provides guidance for all 

fieldwork by detailing the number of samples, sample locations and parameters to be analyzed 

during the investigation. The QAPP describes site-specific QA/QC measures. A site-specific 

Health and Safety Plan (HASP1 E/A&H 1993) has been prepared as a supporting document for 

this RI work plan [and outlines health and safety procedures and protocols. The HASP will 

be submitted to the Navy only. All of the other documents cited above will be submitted 

to the Navy, EPA, FDEP, and the other resource trustees for review and comment.] 

[Bold items in brackets denote changes 
to the first draft of docwnent.] 
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2.0 BACKGROUND INFORMATION 

2.1 Facility - NAS Pensacola 

Final RllFS Work Plan 
Site 41 - NAS Pensacola Wetlands 

October 20, 1995 

NAS Pensacola is located on a peninsula, approximately five miles southwest of the city of 

Pensacola, in the southeastern portion of Escambia County, Florida (Figure 2-1). This peninsula 

is bounded on the north by Bayou Grande and on the east and south by Pensacola Bay. 

NAS Pensacola encompasses approximately 5,800 acres used for housing, administration, 

training, and industry. The older, eastern portion of the base is the most heavily developed. 

Industrial activities in this area have involved the production, handling, and disposal of various 

hazardous material or wastes at several locations. Forrest Sherman Airfield and undeveloped 

woodland are prevalent on the western portion of the activity. The Navy has identified 20 sites 

under its Installation Restoration (IR) program at NAS Pensacola for investigation regarding past 

or present operations and potential site contamination. These sites are described in Section 3. 

2.2 Site 41 - NAS Pensacola Wetlands 

As shown on Figure 2-1, Site 41 encompasses approximately 81 wetlands or wetland complexes. 

[These are not jurisdictional wetlands, but represent the results of an initial field 

investigation performed by EPA to identify "approximate wetland boundaries" (Parsons and 

Pruitt 1991). Some wetlands shown on Figure 2-1 are intermittent streams and drainage 

ditches. However, no wetland area has been excluded from consideration. The wetlands 

to be studied and the number and focation of all samples are discussed in the Site 41 SAP.] 

Palustrine forested wetlands, palustrine scrub-shrub wetlands, palustrine emergent wetlands, and 

combinations of these can be found inland at NAS Pensacola. Shoreline estuarine emergent 

wetlands and estuarine aquatic beds can be found in shoreline areas. Wetland categories and 

characteristics for each of the 82 wetlands are summarized in Appendix A. General descriptions 

of wetland types encountered at NAS Pensacola are described in Table 2-1. 

[Bold items in brackets denote changes 
to the first draft of document.] 
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Freshwater wetlands both tidal and nontidal; includes inland 
marshes,swamps, bogs, and shallow ponds 

Deep water tidal habitats and adjacent tidal wetlands usually semi
enclosed by land but have open, partially obstructed, or sporadic 
access to the ocean. They are at least occasionally diluted by 
fresh water runoff from the land. 

A wetland dominated by erect, rooted, herbaceous aquatic plants. 

A wetland dominated by trees or woody vegetation at least 6 
meters tall. 

A wetland dominated by trees or woody vegetation less than 6 
meters tall 

Rooted plants growing submerged or having floating leaves. 
Includes algae or aquatic moss growing at or below the surface. 

Source: Mitsch and Gosselink i 1986) 

The majority of the NAS Pensacola wetlands are in the western portions of the activity. Heavily 

forested undeveloped or marginally altered zones can be found west of Sherman Field in an area 

characterized as containing palustrine forested wetlands, or forested wetlands mixed with 

scrub-shrub vegetation. Also west of Forrest Sherman Field are heavily altered areas which 

have been cleared of trees and are dominated solely by scrub-shrub vegetation, particularly along 

runway over-run areas. Many of these altered areas appear to be dry, but contain common 

wetland plant species. Portions of the forested and scrub-shrub areas have standing water, 

saturated soil and accommodate wetland plant species. Standing water or saturated soil in these 

areas support emergent wetland plant species, some of which are considered threatened. Several 

drainage ditches in the area which support wetland species drain surface runoff from the airfield 

area into either Bayou Grande or the Intercoastal Waterway/Pensacola Bay. 

[Bold items in brackets denote changes 
to the first draft of document.] 
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Additional palustrine wetlands, as well as estuarine wetlands and aquatic beds, are present in the 

shoreline areas to the south and southwest of Forrest Sherman Field. Estuarine emergent 

wetlands are present in the inlets off the Intercoastal Waterway/Pensacola Bay, with palustrine 

emergent species in the more brackish upper-water reaches. Beds of estuarine submerged 

aquatic plants can be found in the larger coves and immediate offshore areas. Areas of saturated 

soil inland from the shoreline accommodate palustrine forested and scrub-shrub wetlands, 

sometimes mixed with emergent plants. Standing water in the same area supports trees, shrubs, 

and emergent/floating leaf vegetation. Small inlets to Bayou Grande north of Forrest Sherman 

Field support estuarine emergent wetlands. Many of the estuarine emergent wetlands are fed 

by palustrine wetlands, especially where the inlet is fed by drainage ditches or intermittent 

streams. 

About one-third of the wetlands are in the more developed eastern portion of NAS Pensacola 

peninsula; these being almost exclusively smaller, remnant wetlands. These wetlands have been 

heavily impacted by base activities (E&E 1992a). Isolated palustrine wetlands are near the 

sanitary landfill, directly west of the NAS Pensacola golf course. Several ponds on this golf 

course drain into Bayou Grande and support palustrine wetlands inland from the bayou and 

estuarine wetlands along the shoreline. Areas near Chevalier Field and the wastewater treatment 

plant contain several small wetlands. Many occur as palustrine forested wetlands in small, 

isolated wooded areas. Several drainage ditches and a channelized stream with emergent wetland 

plants direct surface runoff from the area surrounding Chevalier Field into the Yacht Basin, off 

of Bayou Grande [and west of the Magazine Point Peninsula]. Estuarine and palustrine 

emergent wetlands are located at the upper end of the yacht basin. Two isolated estuarine 

emergent wetlands lie on the eastern fringe of Chevalier Field, next to Site 14, the Dredge Spoil 

Fill Area. 

[Bold items in brackets denote changes 
to the first draft of docwnent.] 
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2.3 Physical Setting 

2.3.1 Climate 
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The Pensacola area typically experiences a mild subtropical climate as a result of the 

approximately 30° north latitude and influences of the adjacent Gulf of 31 March 1993 

temperatures for this area range from 55 ° Fahrenheit (°F) in the winter to 81 ° F in the summer. 

These temperatures are generally stable; however, temperature extremes of less than 7° F and 

up to 106 ° F have been recorded. During summer, thunderstorms frequently occur and can 

cause a 10 to 20° F drop in air temperature in minutes. 

Annual rainfall is fairly high in the Pensacola area, averaging approximately 61 inches per year. 

Generally, rainfall amounts are highest during the warmer months of July and August, averaging 

more than 7 inches per month, and lowest during the months of May, October, and November, 

averaging under 4 inches per month. During summer, high rainfall commonly accompanies 

thunderstorms and can produce up to 3 to 4 inches of rain within one hour. Due to the higher 

temperatures, evaporation rates are generally higher during the warmer months, reducing the full 

recharge potential of the heavy rains. During the cooler months of fall and spring, rainfall is 

usually less intense but lasts longer, allowing for higher rates of recharge through percolation 

and infiltration of rainfall. 

In the Pensacola area, winds prevail from the north and northwest during the fall and winter, 

and from the south and southwest during the spring and summer. Wind velocities are usually 

moderate, but can reach gusting speeds during thunderstorms. During the warmer months, 

land-sea temperature differentials and the effects of prevailing Atlantic Bermuda High pressures 

produce a daily clockwise rotation of area winds commonly referred to as the sea-breeze effect. 

Severe weather is infrequent to the Pensacola area; however, hurricanes and tornadoes have 

caused significant damage in the past. Since 1980, six hurricanes have passed within 50 miles 

of Pensacola without touching land in the area (E&E 1992b). 
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2.3.2 Surface Waters 

Pensacola Bay and Bayou Grande, parts of the Pensacola Bay System (PBS), are the major 

surface water bodies in the immediate area of NAS Pensacola (Figure 2-1). The NAS Pensacola 

peninsula also contains the wetland areas described in Section 2.2, with many of the wetlands 

containing standing water. Surface soil is composed primarily of highly permeable sands 

limiting stream formation. Several naturally occurring intermittent streams and numerous 

man-made drainage ditches flow south into Pensacola Bay. Some intermittent streams flow north 

into Bayou Grande from the northern, central and eastern portions of the facility. 

2.3.3 Physiography 

NAS Pensacola is in the Gulf Coastal Lowlands Subdivision of the Coastal Plain Province 

physiographic division. Land surface ranges from 0 to approximately 40 feet above mean sea 

level (msl). The most prominent topographic feature at NAS Pensacola is a bluff paralleling the 

southern and eastern shorelines. Between the bluff and the shoreline, a nearly level marine 

terrace occurs at approximately 5 feet above msl. Gently rolling uplands reach elevations of up 

to 40 feet above msl landward of the bluff (E&E 1992b). 

The PBS primarily drains the western highlands physiographic region of the northwest Florida 

and contiguous areas extending into southeast Alabama. Overall, the PBS is described as a low 

relief, open, coastal plain estuary, partly blocked by a barrier island backed by a sound or 

lagoon (Collard 1991). 

2.3.4 Soils 

Based on soil classification material published by the United States Department of Agriculture 

(USDA), 18 surface soil types have been delineated at NAS Pensacola. The following section 

briefly describes each surface type (USDA in press). The Unified Soil Classification System 
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(USCS) designations for the soil types are summarized in Appendix B. Figure 2-2 illustrates 

the locations of the various USDA soil and surface types listed below: 

USDA Soil and Surface Types 

• Duckston Sand, 0 to 2 percent slopes 

• Duckston-Corolla Complex, 0 to 6 percent slopes 

• Pickney Sand 

• Croatan and Pickney Soil, 0 to 2 percent slopes 

• Dirego Muck, tidal, 0 to 1 percent slopes 

• Kureb Sand, 1 to 8 percent slopes 

• Newhan-Corolla Complex, rolling, rarely flooded 

• Leon Sand, 0 to 5 percent slopes 

• Beaches, 1 to 5 percent slopes 

• Hurricane Sand, 0 to 5 percent slopes 

• Lakeland Sand, 0 to 5 percent slopes 

• Resota Sand, 0 to 5 percent slopes 

• Arents, Filled, 0 to 3 percent slopes 

• Kureb sand, 8 to 15 percent slopes 

• Pits, 1 to 4 percent slopes 

• Foxworth sand, 0 to 3 percent slopes 

• Lakeland sand, 5 to 8 percent slopes 

• Urban land, 0 to 3 percent slopes 

Several soil types are saturated, flooded, or ponded for a sufficient period of time during the 

growing season to develop anaerobic conditions in the upper part of the soil favoring the growth 

of aquatic plants. [These] hydric soil types are indicative of wetland conditions (Tiner 1988). 
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Duckston Sand - The Duckston Sand is a hydric soil consisting of poorly drained sand along 

the coast at elevations of about 5 feet or less. It has grayish brown and dark grayish brown fine 

sand surface layers overlying gray sand layers reworked by wind and waves. The soil surface 

is plane to concave. 

Duckston-Corolla Complex - The Duckston-Corolla Complex of hydric soil is moderately well 

to somewhat poorly drained sand along the coast at elevations of about 5 feet or less. They have 

Greyish brown and pale brown sand surface layers over dark grayish brown, light brownish gray 

and gray sand layers. These sands have been reworked by wind and waves. 

Croatan and Pickney Soil - This hydric soil consists of very poorly drained soil in depressions 

and drainageways of the lower coastal plain. Typically, this soil has black, loamy fine sand 

horizons overlying dark gray fine sand horizons. 

Pickney Sand - The Pickney Sand is a hydric soil similar to the Croatan and Pickney Soil, but 

with a lower high water table range, 0.0 to 0.5 feet for Pickney Sand as compared to the 

Croatan and Pickney Soil. 

Dirego Muck, tidal - The Dirego Muck consists of very poorly drained organic soil occurring 

in tidal marshes. Typically it has about 28 inches of dark reddish brown muck overlying very 

dark brown, dark gray and gray fine sand and loamy fine sand extending below a depth of 

80 inches. 

Kureb Sand - This soil series consists of excessively drained soil on broad undulating ridges 

and short side slopes of the lower coastal plain. A representative profile is a surface layer of 

dark gray sand, 3 inches thick, underlain by light gray sand 23 inches thick. The next layer to 
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[a depth of] 51 inches is brownish yellow, dark brown and light gray sand. The next 

underlying layer to a depth of 89 inches is pale brown sand. 

Newhan-Corolla Complex - This complex consists of Newhan Soil; gently undulating to steep, 

excessively drained soil along beaches and waterways. In a representative profile, the surface 

layer is grayish brown fine sand about 2 inches thick. The upper layer is fine sand. The 

underlying layer to a depth of 72 inches is light gray sand. The moderately well to poorly 

drained Corolla Soil described with the Duckston-Corolla Complex are also found here. 

Leon Sand - This soil series consists of poorly drained sandy soil in the lower Atlantic and 

Gulf Coastal Plain flatwoods. Typically, this soil has a 3-inch thick, very dark gray sand 

surface layer and a 12-inch thick gray and light gray sand subsurface layer. The subsoil is 

black, dark reddish brown and dark brown sand 15 inches thick. The substratum is brown, light 

brownish gray or very dark brown sand to 80 inches or more deep. 

Beaches - This hydric soil consists of sandy shores washed and rewashed by waves. These 

areas may be partially covered with water during high tides or during stonns. 

Hurricane Sand - This soil series consists of somewhat poorly drained sandy soil fonned in 

thick sandy marine sediments. They occur on nearly level landscapes, slightly higher than 

adjacent flatwoods. This soil has a grayish brown surface layer and thick brown, very pale 

brown and light gray subsurface layers extending to depths of more than 50 inches. Below the 

subsurface layers are organic-coated layers of dark brown, reddish brown, and black sand. 

Lakeland Sand - The Lakeland Sand series consists of excessively drained nearly level to steep 

soil on coastal plain uplands. Typically, this soil has a very dark grayish brown sand surface 
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layer about 3 inches thick. Yellowish brown sand occurs between depths of 3 and 64 inches. 

From 64 to depths of 90 inches or more, pale brown sand occurs. 

Resota Sands The Resota Sands consist of moderately well drained, deep sandy soil on nearly 

level to sloping ridges near the Gulf Coast. Typically, the surface layer is light brownish gray 

fine sand. The subsurface layer is 15 inches of light gray sand. Below this layer are 23 inches 

of brownish yellow fine sand underlain by 9 inches of very pale brown fine sand. Extending 

below this is 90 inches or more of white sand. 

A rents Arents consist of somewhat poorly drained soil formed by the deposition of 

approximately 32 inches of sandy materials over natural soil. Arents are former low areas since 

filled for urban development. The sandy depositional material commonly contains limestone 

fragments in the upper 8 to 10 inches. The remainder of this material is mostly brownish 

colored sand with pockets of black sand and weakly cemented fragments of dark reddish brown 

sand. 

Pits - Pits are open excavations of removed soil, exposing other material. These type of pits 

are associated with topsoil or fill material excavations. 

Foxwonh Sand - This soil series consists of moderately well drained, nearly level to steep soil 

on coastal plain uplands. Typically, the surface layer is approximately IO inches of sand. The 

upper 4 inches is grayish brown and the lower 6 inches is brown. Light yellowish brown sand 

extends to a depth of 40 inches, followed by a very pale brown sand with a few mottles to 

52 inches. Underlying this to a depth of 80 inches or more is light gray and very pale brown 

sand with yellowish and reddish mottles. 

[Bold items in brackets denote changes 
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Urban Land - These developed areas contain surfaces covered by streets, parking lots, 

buildings, and/or other structures. 

2.3.5 Hydrogeology 

Underlying NAS Pensacola are three principal hydrogeologic units (in descending order): the 

Sand-and-Gravel Aquifer, the Intermediate System, and the Floridan Aquifer System 

(E&E 1992b). Figure 2-3 illustrates the extent of these hydrogeologic units across northwest 

Florida. 

Sand-and-Gravel Aquifer - At NAS Pensacola, this aquifer extends from the land surface to 

a depth of approximately 300 feet bls (Wagner et al. 1984). This hydrogeologic unit primarily 

consists of sequences of unconsolidated to poorly indurated sand and gravel deposits, with 

interspersed lenses of clay. In this area of northwest Florida [west of the Choctawhatchee 

River], the surficial aquifer functions as an important source of water. [In southern 

Escambia County, the federal classification for] groundwater from wells screened in this 

aquifer is [Class I: potential or actual discharge into a sensitive ecological environment 

(EPA, 1986)]. Because this aquifer is contiguous with land surface and recharged locally 

through infiltration and percolation, it is susceptible to contamination from surface sources. The 

sediments comprising this unit area are Pliocene to Holocene Series, and at NAS Pensacola, 

primarily consist of the [Pliocene/Pleistocene-age] Citronelle Formation overlain by a blanket 

of [Holocene] marine terrace deposits. Due to differences in permeabilities, the Sand-and

Gravel aquifer is divided into three zones: the surficial, the low permeability, and the main 

producing zones (Wilkins et al. 1985). 

[The] surficial zone comprises the uppermost portion of the Sand-and-Gravel Aquifer within the 

vicinity of NAS Pensacola (Wilkins et al. 1985). Numerous borings conducted during previous 

studies indicate that this zone ranges from 40 to 70 feet thick. The lithology of this zone is 
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described as light tan to brown, fine- to medium-grained quartz sand. Groundwater within the 

surficial zone exists under water table or perched conditions. The depth of water within this 

zone ranges from less than l foot to approximately 20 feet bls, depending upon land surface 

elevation and proximity to surface water bodies. The surficial zone is characterized by relatively 

high permeabilities and horizontal groundwater flow velocities. Hydraulic conductivity values 

ranging from 16 to 56 feet per day have been calculated for this zone (Geraghty and Miller 

(G&M) [1984]). Groundwater flow within the surficial zone is generally controlled by local 

topography and discharge to surface water bodies. [The FDEP classification of the surficial 

zone is G-1 and the EPA classification is IIA. The main producing zone of the surficial 

aquifer, which is used as a potable water source, is overlain by a confining unit.] 

[The] low penneability zone underlies the surficial zone at NAS Pensacola (Wilkins et al. 1985). 

This zone is comprised primarily of clay- to silt-size sediments acting as a confining or 

semi-confining unit, inhibiting vertical groundwater flow between the surficial and the main 

producing zone. Laboratory permeability tests indicate vertical hydraulic conductivities for this 

zone [ranging] from 4.2 x 10-5 to 9.9 x 10-2 feet per day (G&M 1984). The lithology of the low 

permeability zone at NAS Pensacola has been described as gray to blue, silty, sandy, slightly 

fossiliferous clay ranging from 8 to 40 feet in thickness [(E&E 1992a)]. This zone has been 

encountered in numerous borings completed across the base and is generally [considered to be 

laterally persistent] at the facility. No wells are known to be open to the low permeability zone 

at NAS Pensacola; therefore, the [occurrence and] direction of groundwater flow within this 

zone is not known (E&E l 992b). 

[The] main producing zone is the lowermost portion of the Sand-and-Gravel Aquifer 

(Wilkins et al. 1985). The zone is comprised primarily of sand and gravel deposits interspersed 

with minor amounts of clay and silt. The main producing zone characteristically has the highest 
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permeabilities within the surficial aquifer due to the presence of thick beds of coarse-grained 

materials. 

Most major producing wells within the Pensacola area are open to this zone. Three production 

wells at NAS Pensacola are screened in this zone; however, due to the high iron content in this 

water, these wells are used infrequently. Production wells at Corry Field, 3 miles north of 

NAS Pensacola, are principal sources of water for NAS Pensacola. 

The depth [to] the main producing zone varies significantly from approximately 60 to 

120 feet bls. The thickness of this zone [also varies], but is estimated [to be as thick] as 

300 feet at NAS Pensacola (Wilkins et al. 1985). [In southern Escambia County] groundwater 

flow within the main producing zone is generally [toward the larger water bodies (i.e., 

Pensacola Bay to the east, Perdido Bay to the west and the Gulf of Mexico to the south)]. 

Groundwater in this zone is generally [subject to] confined or semi-confined conditions due to 

the overlying low permeability zone. Depending on the location and surface elevation of the 

area, positive or negative vertical gradients have been [measured between] wells screened in 

the main producing zone [and wells screened in the surficial zone. Water levels measured 

in] wells in low-topography areas near surface water bodies indicate a potential for upward 

groundwater flow to the surficial zone. Conversely, [water levels measured in] wells in 

high-topographic areas indicate a potential for downward groundwater flow from the surficial 

zone into the main producing zone (E&E l 992b). 

Intennediate System - The Intermediate System is an extensive hydrogeologic unit of lower 

permeability immediately underlying the Sand-and-Gravel Aquifer in the vicinity of 

NAS Pensacola (Wilkins et al. 1985). In this area, the Intermediate System is approximately 

300 feet bls and approximately 1, 100 feet thick. The top of this unit correlates with the Miocene 

Coarse Clastics, while the remainder comprises the lower portion of the Miocene Coarse 
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Clastics, the Upper Member of the Pensacola Clay, the Escambia Sand Member of the Pensacola 

Clay, and the Lower Member of the Pensacola Clay, all of Miocene Age. This unit is primarily 

composed of fine-grained [material] acting as an effective confining unit between the overlying 

Sand-and-Gravel Aquifer and the underlying Floridan Aquifer System. The water-bearing 

properties of this unit are poor; however, there are thin stringers or beds of sandy sediments 

within the sequence possibly producing small amounts of [ground] water (E&E l 992b). 

Roridan Aquifer System - The Floridan Aquifer System immediately underlies the Intermediate 

System in the vicinity of NAS Pensacola at a depth of approximately 1500 feet bis 

(E&E 1992b). In this area, the unit comprises the Chickasawhay Limestone and undifferentiated 

Tampa Limestone. Groundwater from this aquifer is highly mineralized in [southern 

Escambia County] and is not potable (Wagner et al. 1984). 

2.3.6 Regional Geologic Structure 

The hydrogeology in the NAS Pensacola vicinity is primarily influenced by the Gulf of Mexico 

Sedimentary Basin (E&E 1992a), a regionally extensive negative feature which is the cause of 

the southwest dip in northwest Florida's strata. To the east of the Gulf of Mexico Sedimentary 

Basin are two other dominant structural features: the Apalachicola Embayment and the 

Chattahoochee Anticline. Because of their location (further east and north of NAS Pensacola), 

these structures have had little impact on NAS Pensacola-specific hydrogeology. Figure 2-4 

illustrates the approximate location of these structures in northwest Florida. 

2.4 Previous Investigations 

In 1987, the U.S. Fish and Wildlife Service (USFWS 1987) published a Comprehensive Natural 

Resources Management Plan for NAS Pensacola and Outlying Field (OLF) Bronson, 

Pensacola, FL. The study briefly described the management of NAS Pensacola wetland areas 

and contained maps depicting locations and descriptions of each wetland tract. This information 
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was compiled using U. S. Geological Survey (USGS) topographic maps and National Wetland 

Inventory (NWI) wetland habitat map overlays integrated with a cartographic software program. 

The study did not mention any field work performed in conjunction with the map classification. 

In 1990, EPA inventoried and classified the wetlands present at NAS Pensacola according to 

vegetation, hydrology, and soil type (Parsons and Pruitt 1991). In addition to classifying the 

NAS Pensacola wetlands, the study updated information on critical habitats at NAS Pensacola, 

delineated approximate wetland boundaries/communities, and mapped the results. Wetlands 

were identified according to procedures outlined in the Federal Manual for Identifying and 

Delineating Jurisdictional Wetlands (Federal Interagency Committee for Wetland Delineation 

1989). Resources used included: (1) aerial photographs, (2) USGS topographic maps, 

(3) USDA Soil Conservation Service (SCS) soil surveys for Escambia County, FL, and 

(4) USFWS/NWI classification maps. Field surveys of the wetland areas were also conducted. 

A wetlands inventory map detailing the results of this investigation shows the location, 

approximate size, and type for each wetland within the NAS Pensacola boundaries. 

A Data Summary and Preliminary Scoping Report prepared by Ecology and Environment 

(E&E 1992a) for NAS Pensacola outlined potential sources possibly threatening NAS Pensacola 

wetlands by site and by contaminant pathways. It also estimated the risk associated with 

contamination possibly found in the wetlands. The report identified 22 sites potentially affecting 

32 wetlands near Chevalier Field, Forrest Sherman Field, and the sanitary landfill and listed 

potential biological receptors of contaminants within the impacted wetlands. Eight wetlands 

were sampled as part of [E&E's] Phase I investigations within the potentially impacted areas. 

Primary Sediment and Surface Water Contaminants Detected During [E&E's] Phase I 

Investigations include metals, volatile organic compounds (VOCs), total recoverable petroleum 

hydrocarbons (TRPHs), polynuclear aromatic hydrocarbons (PAHs), phenols, polyclorinated 

biphenyls (PCBs), and base/neutral extractable compounds (BNAs). 

[Bold items in brackets denote changes 
to the first draft of docwnent.] 

2-25 



Final Rl/FS Work Plan 
Site 41 - NAS Pensacola Wetlands 

October 20, 1995 

The sampling locations and analytical results for the sediment and surface water samples 

collected during these E&E Phase I investigations are presented in Appendix C [along with 

results from pertinent studies conducted by the EPA and Groundwater Technology 

Government Services, Inc. With the exception of the E&E sample results, all other sample 

results are described in greater detail in the Site 41 SAP.] 

2.5 Ecological Resources 

An EPA inventory of wetlands (Parsons and Pruitt 1991) identified and enumerated 79 wetlands 

or wetland complexes on NAS Pensacola. Two of the 79 wetlands were described in the EPA's 

final report as non-wetlands. Wetland 14 is described as a non-wetland sand pit, and 

Wetland 59 is described as having been converted to ball fields. However, two additional 

wetlands were identified during Phase I habitat/biota surveys conducted by E&E in 1991 as 

Wetland Wl and Wetland W2. These two wetlands form drainage areas to the northeast and 

southwest of Sherman Field (E&E 1992a), making up the 81 wetlands identified as Site 41. All 

of the wetlands were previously shown on Figure 2-1. 

Many of the NAS Pensacola wetlands cited by Parsons and Pruitt (1991) are organized into 

subgroups (e.g., Wetland 52 is subdivided into Wetlands 52A, 52B, 52C, 52D, 52E). Counting 

these individual wetland fractions brings the total number of wetlands identified by the EPA and 

E&E to an actual number of 101 wetland segments within the NAS Pensacola boundary. 

• 
• 
• 
• 
• 
• 

Eleven wetlands/fractions are palustrine forested. wetlands . 

Twelve wetlands/fractions are palustrine forested/emergent wetlands . 

Sixteen wetlands/fractions are palustrine forested/scrub-shrub wetlands.· 

Four wetlands/fractions are palustrine scrub-shrub wetlands . 

Four wetlands/fractions are palustrine scrub-shrub/emergent wetlands . 

Twenty-seven wetlands/fractions are palustrine emergent wetlands . 
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• Twenty-five wetlands/fractions are estuarine emergent wetlands. 

• Two wetlands/fractions are estuarine aquatic beds. 

Palustrine Forested Wetlands 

Palustrine forested wetlands are comprised of wet pine flatwoods. These forested wetlands have 

canopies dominated by slash pine (Pi,nus elliottii), sweetbay magnolia (Magnolia virginiana), 

black willow (Salix nigra), pond cypress (Taxodium ascendens), and black gum (Nyssa 

sylvatica). The understory generally consists of yaupon (/lex vomitoria), black titi (Cliftonia 

monophylla), saw palmetto (Serenoa repens), wax myrtle (Myrica cerifera), wiregrass (Aristida 

stricta), dahoon holly (/lex cas$ine), and inkberry (/lex glabra). Birds common to wet pine 

flatwoods include red-shoulder hawk (Buteo lineatus), blue jay (Cyanocitta cristata), northern 

mockingbird (Mimus polyglottos), boat-tailed grackle (Cassidix major), marsh wren (Cistothorus 

palustris), and tufted titmouse (Parus bicolor) (E&E 1992a). Other typical fauna include the 

ring-neck snake, narrow-mouthed toad, cotton rat, opossum, squirrel, rabbit, and raccoon 

(USFWS 1987). 

Palustrine Forested/Emergent Wetlands 

Palustrine forested/emergent wetlands are dominated by black willow, slash pine, sweetbay 

magnolia, pond cypress, and bald cypress (Taxodium distichium). The understory includes 

wiregrass, black titi, smartweed (Polygonum sp.), spike rush (Eleocharis sp.), cinnamon fern 

(Osmund.a cinnamomea), pennywort (Hydrocotyle sp.), chain fem (Woodwardia sp.), saw grass 

(Cladiumjamaicense), and redroot (Lachnanthes caroliniana) (Parsons and Pruitt 1991). [The 

Preliminary] investigation of Wetland 40 during October 1992 [by E/ A&H] indicated the 

presence of the white-top pitcher plant (Sarracenia leucophylla) listed by the Florida Natural 

Areas Inventory (FNAI) as endangered for Escambia County (FNAI 1988). Birds in this habitat 

include blue jay, northern mockingbird, boat-tailed grackle, and marsh wren (E&E 1992a). 
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Palustrine Forested/Scrub-Shrub Wetlands 

The palustrine forested/scrub-shrub wetlands are dominated by black willow, sweetbay magnolia, 

slash pine, and water tupelo (Nyssa aquatica). The understory includes wiregrass, inkberry, 

black titi, cabbage palm (Sabal palmetto), myrtle-leaf holly (lle.x myrtifolia), and swamp titi 

(Cyrilla racemiflora) (Parsons and Pruitt 1991). During October 1992 black needlerush (Juncus 

roemeriatius) was identified in the understory. Animals inhabiting these wetlands include various 

frogs, snakes, lizards, birds, and small mammals (Wolfe, et al. 1988). 

Palustrine Scrub-Shrub Wetlands 

The palustrine scrub-shrub wetlands are dominated by swamp titi, buttonbush (Cephalanthus 

occidentalis), and broad-leaved cattail (Typha latifolia) (Parsons and Pruitt 1991). Frogs, 

snakes, lizards, birds, and small mammals make up the animal population (Wolfe et al. 1988). 

Palustrine Scrub-Shrub/Emergent Wetlands 

Palustrine scrub-shrub/emergent wetlands are dominated by sweetbay magnolia, inkberry, black 

titi, redroot, broad-leaved cattail, sweet pepperbush (Clethra alnifolia), arrowhead (Sagittaria 

lancifolia), and lizard's tail (Saururus cernus) (Parsons and Pruitt 1991). These wetlands have 

standing water and provide habitat for various terrestrial, avian, and aquatic fauna. 

Palustrine Emergent Wetlands 

Palustrine emergent wetlands are dominated by arrowhead, broad-leaved cattail, pennywort, · 

sawgrass, redroot, black needlerush, lizard's tail, maidencane (Panicum hemitomon), swamp 

milkweed (Asclepias sp.), mild water pepper (Polygonum hydropiperoides), and bushy beardgrass 

(Andropogon glomeratus) (Parsons and Pruitt 1991). During [preliminary] investigation 

of Wetlands 44 and WI in October 1992, the presence of sundew (Drosera sp.) was also 

identified. It is listed by the FNAI as endangered for Escambia County, FL (FNAI 1988). The 

State of Florida lists this species as threatened. Additionally, the [preliminary] investigation 
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of Wetland 5B identified the presence of Carolina Lilaeopsis (Lilaeopsis carolinensis), also listed 

on the FNAI species of concern list. However, the Carolina Lilaeopsis is not being considered 

for listing at either the state of federal level. Waterfowl, amphibians, reptiles and various 

mammals inhabit these wetlands (USFWS 1987). 

Estuarine Emergent Wetlands 

Estuarine emergent wetlands are dominated by black needlerush, sawgrass, saltmeadow 

cordgrass (Spartina patens), and giant reed (Phragmites australis) (Parsons and Pruitt 1991). 

Many birds inhabit estuarine wetlands, including terns (Sterna sp.), herons (Ardea herodias), 

ducks (Anas sp.), sandpipers (Calidris sp.), egrets (Egretta thula/Casmerodius albus), skimmers 

(Rynchops niger), and osprey (Pandion haliaetus) (E&E, 1992a). Some of these birds are listed 

as endangered by the FNAI. Large numbers of macroinvertebrates in these tidal marshes feed 

fish and waterf ow 1. 

Estuarine Aquatic Beds 

Two estuarine aquatic beds are located at NAS Pensacola. Wetland 54 is a 26-acre seagrass bed 

within Sherman's Cove. Wetland 34 contains intermittent seagrass beds lying off the southwest 

NAS Pensacola shoreline. These are comprised of turtle grass (Thallasia testudinum), manatee 

grass (Syringodium filiforme), and shoal grass (Halodule wrightii) (Parsons and Pruitt 1991). 

Seagrass beds perform many critical functions in the coastal environment. They support a 

diverse marine community, possibly including important transient species such as sea turtles and 

manatees, classified as threatened or endangered species (Table 2-1). They also provide habitat 

for a large group of invertebrate species and refuge from predators for many forms of juvenile 

fish. They also provide a large source of organic matter, supporting the estuarine food chain, 

and serve as a major link in the main biochemical cycles of the coastal area (Wolf et al. 1988). 

[Bold items in brackets denote .changes 
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[Species of concern locations relative to NAS Pensacola wetlands are shown on Figure 2-5 

followed by a legend describing the species and its legal status. Figure 2-5 is based on the 

most recent information obtained from the Florida Natural Areas Inventory (FNAI 1992). 

Figure 2-5 cannot be construed as the most accurate interpretation of the distribution of 

species of concern at NAS Pensacola. A visual inspection during Phase I would also likely 

be required. To account for this, other species of concern not confirmed but possibly living 

within the NAS Pensacola wetlands are described in Table 2-2 and may be considered 

during Phase I of this investigation.] 

[Bold items in brackets denote changes 
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Number 
1 
2 
3 
4 
5 
6 
7 
8 

Common Name 
Godfrey's Golden Aster 
Gulf Rockrose 
Large-Leaved Jointweed 
Osprey 
White-Top Pitcher Plant 
Spoon-Flower 
Spoon-Leaved Sundew 
Carolina Lilaeopsis 

Figure 2-5 

LEGEND 

Scientific Name 
Chryopsis godfreyi 
llelaintheJnUrn arenicola 
Polygonella rnacrophylla 
Pandion haliaetus 
Sarracenia leucophylla 
Peltandra sagittifolia 
Drosera intennedia 
Lilaeopsis carolinensis 
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Federal/State Legal Stah6 
C2/N 
NIN 
Cl/LT 
NILS 
C2/LE 
NIN 
N/LT 
3C/N 

[RANK EXPLANATIONS 
FEDERAL 
C1 Candidate Species for additio.n to the List of Endangered and Threatened Wildlife and Plants, Category 1 . 

The USFWS currently has substantial information on hand to support the biological appropriateness of 
proposing to list the species as endangered or threatened. However, the species is not yet officially listed 
and currently has no legally protected status. 

C2 Candidate Species, Category 2. Information on taxa now in possession of the USFWS indicates that 
proposing to list the species as endangered or threatened is possibly appropriate, but conclusive data on 
biological vulnerability and threat(s) are not currently available to support proposed rules at this time. 

3C Category 3C. Taxa have proven to be more abundant or widespread than was previously believed and/or 
those not subject to any identifiable threat. 

N Not currently listed or being considered for addition to the List of Endangered and Threatened Wildlife and 
Plants. 

STATE 
LE Listed as Endangered Plants in the Preservation of Native Flora of Florida Act. Defined as a species of 

plants native to the state in imminent danger of extinction within the state. Survival is unlikely if the 
causes of a decline in the number of plants continue, and includes all species determined to be endangered 
or threatened pursuant to the Federal Endangered Species Act of 1973 as amended. 

LT Listed as Threatened Plants in the Preservation of Native Flora of Florida Act. Defined as a species native 
to the state in rapid decline in the number of plants within the state, but has not so decreased in such 
number to cause them to be endangered. 

LS Listed as a species of Special Concern by the FGFWFC (Florida Game and Freshwater Fish Commission). 
Defined as a species, subspecies, or isolated population warranting special protection, recognition, or 
consideration because it has an inherent significant vulnerability to habitat modification, environmental 
alteration, human disturbance, or substantial human exploitation, and in the foreseeable future may result 
in its becoming a threatened species. 

N Not currently listed, nor being considered for listing.] 
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Ammocrypta asprella 

Etheostoma histrio 

Fundulus jenkinsi 

Lepisosteus spatula 

Moxostoma carinatum 

Alligator mississippiensis 

Drymarchon corias couperi 

Graptemys pulchra 

Macroclemys temmincki 

Charadrius melodus 

Crystal darter u 

Harlequin darter u 

Salt marsh topminnow p 

Alligator gar u 

River redhorse u 

American alligator R 

Eastern indigo snake p 

Alabama map turtle · u 

Alligator snapping turtle SR 

Piping plover p 
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Salt, fresh, brackish waters 

Brackish, fresh salt water 

Fresh water 

Swamps, marshes, ponds 

Open areas near water 

Swamps, streams, marsh.,,., ponds 

Swamps, marshes, ponds 

Open, dry, sandy beaches 



Charadrius a/ex andrinus 

Dendroica dominica stoddardi 

Dendroica kirtlandii 

Haematopus palliatus 

Egretta rufescens 

Egretta caerulea 

Egretta thula 

Grus canadensis pratensis 

Falco perigrinus tundrius 

Falco sparverius paulus 

Haliaeetus leucocephalus 

Pandion haliaetus 

Pelecanus occidentalis 

Snowy plover p 

Stoddard's yellow-throated warbler P-U 

Kirtland's warbler u 

American oystercatcher u 

Reddish egret P-U 

Little blue heron P-U 

Snowy egret P-U 

Florida sandhill crane u 

Arctic peregrin falcon M 

Southeastern kestrel R 

Bald eagle P-U 

Osprey R 

Brown pelican R 
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Open. dry, sandy beaches 

Wooded habitats 

Woqded habitats 

Coastal habitats 

Freshwater/coastal wetlands 

Freshwater/coastal watlands 

Freshwater/coastal wetlands 

Freshwater wetlands 

Winters on the coast 

Open pine forests, clearings 

Pine forests/coastal 

Near water 

Mangrove trees, coasts 



Picoides bores/is 

Vermivora bachmanii 

Campephilus principalis 

Sterna antiHarum 

Mycteria americana 

Rost.rhamus sociabilis 

Drosera intermedia 

Kalmia latifolia 

Lilaeopsis carolinensis 

Lilium iridollae 

Pinguicula planifolia 

Rhododendron austrinum 

Red-cockaded woodpecker P-U 

Bachmann's warbler u 

Ivory-billed woodpecker u 

Least tern u 

Wood stork u 

Snail kite u 

Spoon-leaved sundew R 

Mountain laurel u 

Carolina lilaeopsis R 

Panhandle lily u 

Chapman's butterwort u 

Orange azalea u 
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Cavity nests/old pine stands 

Wooded habitats 

Wooded habitats 

Coastal habitats 

Freshwater/coastal wetlands 

Freshwater/coastal wetlands 

Aquatic habitats 

Rich. moist. shady woods 

Aquatic habitats 

Bleck. mucky soil 

Moist. woody habitats 



Sarracenia leucoph ylla White-top pitcher plant 

Sarracenia rubra Sweet pitcher plant 

Source: Ecology and Environment, Inc., 1992a after Florida Natural Inventory 1988. 

Key: 
•status of species on the NAS Pensacola facility: 
R Resident 
M Migrant 
SR Suspected resident 
P Possible resident due to available habitat; survey required. 
U Unknown; survey required. 
bState and Federal Status: 
E Endangered 
T Threatened 
AC 
UR 2 

Agency concern: not currently listed or a candidate for listing 
Under review, insufficient biological data available 

R E 

u E UR2 
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Open acid bogs 

Acid bogs/slash pine woods 

UR 5 
FDA 
FGFWFC 
USFWS 
SSC 

Candidate species but taxa has proven to be more widespread than previously believed and/or those species are not subject to any identifiable threat. 
Florida Department of Agriculture 
Florida Game and Freshwater Fish Commission 
U. S. Fish and Wildlife Service 
Species of Special Concern 
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3.1 Applicable or Relevant and Appropriate Requirements (ARARs) and 
Screening Values 

The proposed scope of work for the Rl/FS at Site 41 will be discussed in Section 4 of this work 

plan and detailed in the SAP. In developing this scope of work, it was anticipated that data 

would be evaluated with regard to CERCLA, SARA, and other ARARs. The ARARs 

potentially applicable to this investigation are listed below. The applicability of these ARARs 

will be reviewed and updated during this investigation along with the development and analysis 

of remedial alternatives. 

Preliminary Federal ARARs 

• Clean Water Act (CWA) 40 CFR Parts 230, 231, 403.5, and 122-125 

• Safe Drinking Water Act (SOWA) 40 Code of Federal Regulations (CFR) Part 141 

• Clean Air Act (CAA) 40 CFR Parts 52 and 61 

• Occupational Safety and Health Act (OSHA) 29 CFR 1910.1000 

• Resource Conservation and Recovery Act (RCRA) 40 CFR Parts 264, 265, 268, 270, 

and 271 

• Department of Transportation (DOT) 49 CFR Parts 170-173 

• Endangered Species Act (16 USC 1531 et. seq.); 50 CFR Part 200 and 402 

• Fish and Wildlife Coordination Act (16 USC 661 et. seq.); 40 CFR Part 6.302 

[This section has been changed significantly from the 
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• Executive Order 11988, Floodplains Management, 40 CFR Part 6, Appendix A 

• Executive Order 11990, Protection of Wetlands, 40 CFR Part 6, Appendix A 

Preliminary State ARARs 

• Florida Administrative Code (FAC), Chapter 17-3 (Water Quality Standards) 

• FAC, Chapter [62-302] (Surface Waters of the State) 

• FAC, Chapter [62-302] (Surface Water Quality Standards) 

• FAC, Chapter 17-28.700 (Stormwater Discharges to Groundwater) 

• FAC, Chapter 17-550 (Drinking Water Standards, Monitoring, and Reporting) 

Screening Values (not listed as ARARs) 

• EPA Region IV Waste Management Division Sediment Screening Values for Hazardous 

Waste Sites (2/16/94 Version). 

• State of Florida Sediment Quality Assessment Guidelines (1193 version) 

3.2 Potential Contaminants and Sources 

Numerous activities and industrial operations have been performed at NAS Pensacola leading 

to the production, handling, or disposal of hazardous materials and/or wastes. The 20 IR sites 

listed for investigation regarding possible contamination have been identified as possibly 

impacting 28 wetlands or wetland complexes. Known or suspected contaminants associated with 

the 20 Installation Restoration Program (IR) sites include metals, TRPHs, VOCs, BNAs, PAHs, 

PCBs, and phenols (E&E 1992a). Figure 3-1 illustrates the locations of the NAS Pensacola IR 

sites potentially impacting wetlands. Three general areas of contaminant discharge, along with 

the number of sites potentially contributing contaminants to each area, were identified in E&E's 

study: 

[This section has been changed significantly from the 
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General Areas of Contaminant Discharge: 

• Chevalier Field and vicinity, where 13 sites potentially affect l 0 wetlands 

• The Sanitary Landfill and vicinity, where four sites potentially affect 11 wetlands 

• Forrest Sherman Field, where three sites potentially affect seven wetlands north and 
south of the ·airfield. 

EPA has collected sediment and surface water samples within 10 wetlands at NAS Pensacola as 

part of its July 1992 field investigation. E/ A&H has collected sediment and surface water 

samples within seven wetlands as part of RI related activities. Both of these investigations have 

shown elevated concentrations of metals, pesticides, and SVOCs likely associated with several 

IR sites. To date, general areas of contaminant discharge have correlated with areas identified 

by.E&E. 

Due to equipment malfunctions, some EPA sampling locations were not precisely identified. 

On the basis of the above, El A&H has used the EPA data, where available, as a screening to 

better plan future sample locations shown in the Site 41 SAP. Tabulated EPA sample results 

are included as Appendix C. Specific sample locations and results of the EPA and E/A&H 

investigations are shown in the Site 41 SAP. 

Wetland 13, adjacent to the wastewater treatment plant, was recently studied by Groundwater 

Technology Government Services, Inc. due to an accidental release of approximately 

3,000 gallons of waste oil. The investigation was conducted under the auspices of the FDEP 

UST program. Based on the December 1994 Tier I Partnering Team meeting in Atlanta, all 

wetlands potentially impacted by a UST will be investigated under the UST program. 

Table 3-1 describes the discharge locations, suspected contaminants, duration of discharge, and 

potential pathways for the 20 IR sites identified as possibly impacting the NAS Pensacola 

ffhis section has been changed significantly from the 
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Sanitary Landfill 

3 Crash Crew Training Area 

4 Army Rubble Disposal Area 

5 Borrow Pit 

6 Fort Redoubt Rubble Disposal 
Area 

9 Navy Yard Disposal Area 

10 Commodore's Pond 

11 North Chevalier Disposal Area 

12 Scrap Bins 

13 Magazine Point Rubble 
Disposal Area 

14 Dredge Spoil Fill Area 

16 Brush Disposal Area 

Fuel Farm Pipeline leak Area 

Site 41 

Metals, TRPHs, VOCs, PAHs, 30 Groundwater, surface runoff 
phenols (1950-1980) 

Metals, TRPHs, VOCs, PAHs, 37 Surface runoff into storm 
phenols ( 1955-present) water drain 

Unknown Unknown undwater 

Unknown Unknown Groundwater, surface runoff 

Unknown Unknown Groundwater, surface runoff 

Metals, TRPHs, PAHs 13 Groundwater. surfac43 runoff 
(1917· 1930sl 

Metals, TRPHs, PAHs, phenols Unknown Groundwater, surface runoff 
(1800s) 

Metals, TRPHs, VOCs, PAHs, Unknown Groundwater, surface runoff, 
phenols ( 1930s-present) direct discharge 

Metals, TRPHs, PAHs, 60 Stormwater drain 
phenols, PCBs (early 1930s-present) 

TRPHs, VOCs, PAHs, phenols• Unknown Groundwater 

Metals, TRPHs, VOCs, PAHs. 17 Groundwater, stormwater 
phenols (1975-present) overflow 

Metals Unknown Groundwater, surface runoff 
(1960s-1973) 

Metals, TRPHs, PAHs, VOCs Single Incident Groundwater, surface runoff 
(19581 
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1·4, 15-18 

39, 52, 12, w1• 

52, 56-58 

79 

79 

6-8 

6-8 

7-8, 64 

6-8, 64 

10 

63 

19 

49,52,54 



Site 41 

23 Chevalier Field Pipeline Leak Metals, TRPHs, PAHs, phenols Two incidents Groundwater, surface runoff 
Area (1965. 19701 

29 Soil South of Building 3460 Metals, TRPHs, PAHs, VOCs Unknown Groundwater 
(1970s-1980s) 

30 Buildings 649 and 755 Metals, TRPHs, VOCs, PAHs, 30 Groundwater, surface runoff, 
phenols (1940s-1970s) direct discharge 

32,33,35 Industrial Wastewater Metals, VOCs, BNAs 11 + Groundwater, surface runoff 
Treatment Plant (1981-present) 

34 Solvent North of Building 3557 Metals, TRPHs, PAHs, phenols Single incident Groundwater 
(1984) 

36 Industrial Waste Sewer Metals, TRPHs, VOCs, PAHs, 21 + Groundwater 
phenols ( 1971-presentl 

[37 Sherman Field Area Metals, TRPHs, VOCs. PAHs Single Incident Groundwater 
(19831 

39 Oak Grove Campground TRPHs, VOCs Unknown Groundwater 

Source: Ecology and Environment, Inc., 1992. 

Notes: 

TRPH 
PAH 
voes 
PCBs 

Wetland number corresponds to U.S. Environmental Protection Agency (EPA) wetland inventory (Parsons and Pruitt 1991) 
Wetlands not identified in EPA wetland inventory (Parsons and Pruitt 1991). 
Suspected source of these contaminants is the Industrial Wastewater Treatment Plant (sites 32, 33, and 35). 
Total Recoverable Petroleum Hydrocarbons 
Polyaromatic Hydrocarbons 
Volatile Organic Compounds 
Polychlorinated Biphenyls 
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wetlands. Although sites addressed under the UST program will not be addressed during this 

investigation, UST-related contaminants detected in wetlands that may have mixed with 

contaminants from an IR site will be addressed as part of the RI for Site 41. The following is 

a discussion of the activities performed at each of these IR sites relating to the potential 

discharge of contaminants into certain wetlands. 

Chevalier Field and Vicinity - Thirteen sites (9, 10, 11, 12, 13, 14, 29, 30, 32, 33, 34, 35, 

and 36) have been identified as potential sources of contaminants to Wetlands 5, 6, 7, 8, 10, 11, 

12, 13, 63, and 64. Site 30 historically discharged metal-plating waste into Wetland 5 and is 

believed to be the single largest source of contaminants to this wetland complex. Samples from 

Wetlands 5, 6, and 7, to the west and north of Chevalier field, have shown elevated 

concentrations of metals, TRPHs, VOCs, PAHs, and phenols. Sediment samples collected in 

this wetland by EPA and E/A&H have shown contaminants possibly associated with these 

operations. Site 30 is currently undergoing an RI. A waste-receiving structure, since removed 

from Wetland 5, appeared to be one source of elevated levels of organic and inorganic 

contaminants that remain in the sediment and surface water. Sediment in Wetland 5 may be a 

source to downstream wetlands via the surface water drainage system, including Wetlands 6 

through 8. 

The Industrial Wastewater Treatment Plant (IWTP or OUIO: Sites 32, 33 and 35) may also 

contribute contamination to Wetlands 7 and 8, as well as to Wetland complex 10-13, adjacent 

to the IWTP. An RI conducted at the IWTP in 1992 has shown volatiles, semi volatiles and 

metals present in the soil and groundwater. Similar contamination has also been confirmed in 

the sediment and surface water of adjacent Wetland 10. Wetlands 11 and 12 may also be subject 

to contamination from the IWTP via groundwater and/ or surface runoff. Site 13, the 

Magazine Point Rubble Disposal Areas, may also be a contaminant source into these wetlands. 

(E/ A&H, October 1994.) 

[This section has been changed significantly from the previous draft. 
To ease readability this section has not been bolded.] 
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Site 36, the industrial waste sewer line, is approximately l mile wide by 5.5 miles long and runs 

along an approximately 1.25-mile section of Wetland 6. The flow direction of the sewer is 

towards the Industrial Wastewater Treatment Plant (IWTP), located due north of 

Chevalier Field. The most recent investigation at this .site was focused near Chevalier Field 

where tetrachloroethylene and other volatiles are of concern. Wetland 6 may be impacted due 

to the activities at this site. 

The Dredge Spoil Fill Area (Site 14) is a potential source of contamination to Wetland 63, which 

comprises two estuarine emergent wetlands located north and south of the fill area 

(Wetlands 63A and 63B). Phase I analytical results showed elevated TRPH concentrations in 

the sediment of Wetland 63A and 63B, respectively. Contaminated surface runoff and 

groundwater from Chevalier Field were initially identified as possible sources of this 

contamination (E&E 1992a). E/A&H has determined that although Site 14 is adjacent to both 

wetlands, is not expected to be a source of contamination to either Wetland 63A or Wetland 63B 

(E/A&H, May 1994). However, nearby Building 3380 is suspected of impacting Wetland 63A. 

Other sites potentially impacting Wetlands 6 through 8 are included in this paragraph. 

Commodore's Pond (Site 10), and the Industrial Waste Sewer (Site 36) are potential sources of 

metals and TRPHs to Wetland 6. The North Chevalier Disposal Area (Site 11) surrounds 

Wetlands 7, 8, and 64, and is a potential source of multiple contaminants such as metals, 

TRPHs, VOCs, PAHs, and phenols to these three wetlands (E&E 1992a). An RI is currently 

being performed at Site 11. Groundwater migration, surface runoff, and direct discharge are 

potential pathways of contamination from Site 11. The Scrap Bins (Site 12) are also a potential 

source of numerous contaminants such as metals, TRPHs, PAHs, phenols and PCBs to 

Wetlands 6, 7, 8, and 64 via an onsite stormwater drain. Site 9 may be a contaminant source 

of unknown disposal material to Wetlands 6 through 8. Site 29 is due to a suspected leak in the 

[This section has been changed significantly from the previous draft. 
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industrial waste sewer which may have released solvents and other potential contaminants. 

Site 34 is due to a leak which reportedly resulted in the loss of 45,000 gallons of a solvent 

detergent containing 1. 7 percent chlorinated aromatic hydrocarbon solvent (E&E 1992a). 

Sanitary Landfill and Vicinity - Four sites in the area of the Sanitary Landfill (Site 1) are 

suspected of impacting 11 wetlands. Of the 11 wetlands initially identified near Site 1, eight 

(Wetlands 1 through 4 and 15 through 18) are possible receptors of contamination. Although 

enumerated in the EPA inventory, Wetland 14 is a sand pit and does not qualify as a wetland, 

according to Parsons and Pruitt (1991). EPA and E/A&H have sampled the sediment and 

surface water from eight wetlands surrounding Site 1. Contaminants detected in the sediment 

and surface water of these wetlands may need to be characterized further. Most of the detected 

contamination can be attributed to leachate migration from the landfill via discharge of 

contaminated groundwater. 

The Brush Disposal Area (Site 16), has been identified as possibly impacting Wetland 19B or 

Wetland W2. Wetland 19B is an estuarine emergent wetland north of Site 16 which empties into 

Bayou Grande. Wetland W2, undesignated in EPA's wetland inventory done by Parsons and 

Pruitt, is palustrine emergent and flows north through Site 16 before draining into 

Bayou Grande. Although a Phase I contamination assessment has not been performed on 

Site 16, it is not expected to be a significant source of contamination to Wetland 19 or 

Wetland W2. 

South of Site 16, Wetland 79 is a palustrine emergent wetland located adjacent to the Borrow Pit 

(Site 5) and within the Fort Redoubt Disposal Area (Site 6). Although Phase I contamination 

assessments have not been performed on these two sites, there is no historical evidence of 

[This section has been changed significantly from the previous draft. 
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hazardous waste disposal in these areas. Thus, these sites are not expected to be significant 

sources of contaminants to Wetland 79. 

Sherman Field and Vicinity - Three sites located south of Sherman Field (Sites 3, 4 and 39) 

have been identified as potentially significant sources of contamination to seven wetlands or 

wetland complexes. 

Site 3, the Crash Crew Training Area, is a potential source of contamination to wetlands north 

and south of Sherman Field via a stormwater drainage system, as well as to onsite wetlands. 

Based on the E/ A&H technical memorandum at Site 3, emergent Wetland W 1 in the drainage 

swale at Site 3 has shown contaminants in the sediment. Sediment samples were found to 

contain elevated levels of metals and SVOCs. Receiving wetlands downstream from the outfalls 

of the stormwater drainage system include Wetlands 39 and 72 to the north and Wetland 52 to 

the south (E/A&H, June 1994.) [These wetlands will be investigated as part of the Site 41 

investigation.] 

Site 4, the Anny Rubble Disposal Area, may transport contaminants via groundwater into 

Wetlands 52, 56, 57 or 58, depending on the direction of groundwater flow. However, Site 4 

is not a suspected significant source of contamination. (E&E, 1992a.) 

Based on the El A&H RI of Site 39, the Oak Grove Campground, it is not a likely source of 

contamination to its nearest wetland, Wetland 56. Contaminant levels in the surface soil and 

groundwater appeared relatively low and limited in extent. In addition, groundwater and surface 

water have been documented to flow away from Wetland 39 towards Pensacola Bay. (E/A&H, 

November 1994.) 

[This section has been changed significantly from the previous draft. 
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Other Potential Sites - Based on proximity to the wetlands and low to moderate concentrations 

of contaminants (identified as part of Phase I assessments), eight additional sites were identified 

as having a possible impact on the NAS Pensacola wetlands. 

These sites include: 

• Site 7 

• Site 8 

• Site 22 

• Site 24 

• Site 25 

• Site 26 

• Site 27 

• Site 31 

Firefighting School Training Area 

Rifle Range Disposal Area 

Refueler Repair Shop 

Mixing Area 

Radium Spill Area (Preliminary Site Characterization currently underway) 

Supply Department Outside Storage Area 

Radium Dial Shop Sewer (RI currently underway) 

Soil North of Building 648 (combined with Site 30, RI currently underway) 

The rationale for identifying these sites as having a possible impact on the NAS Pensacola 

wetlands and the locations of the sites is provided in Appendix D. Although these sites have 

been identified as possibly impacting wetlands, the potential impact of the above sites will be 

. studied during the initial phase of the wetland investigation outlined in Section 4 and more 

extensively, if necessary. 

3.3 Potential Contaminant Migration Pathways and Preliminary Public Health 
and Environmental Impacts 

Since Site 41 is a conglomeration of diverse wetland areas which may have been affected by 

various NAS Pensacola activities, potential contamination migration pathways will be discussed 

regarding those IR sites possibly transporting pollutants to and from the wetlands. The 

NAS Pensacola wetlands consist of small wetland sites and large wetland complexes distributed 
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throughout the NAS Pensacola peninsula. Many are incorporated into drainage areas distributing 

surface runoff north to Bayou Grande or south to the Intercoastal Waterway/Pensacola Bay. In 

the following discussion, organisms which reside in potentially contaminated NAS Pensacola 

wetlands are identified as the primary receptor of contaminants, while potential secondary 

receptors are identified as those organisms, including man, possibly affected by contaminants 

contained in the wetland areas as they migrate through the ecosystem and the food chain. Other 

potential receptors of contaminants from each of the 20 IR sites will be addressed in each 

site-specific investigation. This section will be general and will discuss secondary contaminant 

sources, primary and secondary release mechanisms, migration pathways, and receptors common 

to more than one primary source. The following analysis is conceptual in nature. 

Figure 3-2 is a conceptual site model for the NAS Pensacola wetlands. For the purposes of this 

model, the organisms which reside in the possibly contaminated sediment and surface water of 

the NAS Pensacola wetlands are defined as the primary receptor of contaminants from the 20 IR 

sites. The primary release mechanisms associated with these IR sites are: (1) discharges to 

installation stormwater drains, (2) leakage from the industrial waste sewer system, (3) direct 

discharges into identified wetland areas, (4) groundwater migration/discharge and surface runoff, 

(5) sludge or fill material leachates, (6) landfill disposal leachates, and (7) miscellaneous 

petroleum product spills and/or leaks. Groundwater .is affected through the infiltration and 

percolation of contaminants while facility surface waters and sediments are affected by overland 

stormwater runoff and groundwater discharge. As illustrated by the model, surface water and 

groundwater can pass through or migrate into the NAS Pensacola wetlands. Once received by 

the wetlands, contaminants may dissolve into the water column, adsorb onto suspended 

particulate matter in the water column, or accumulate in the sediments or organic debris of the 

impacted wetlands. Wetland surface waters and/or sediments can then become the primary 

source of contaminants. 

[This section has been changed significantly from the previous draft. 
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Bioaccumulation in secondary receptors occurs as aquatic and terrestrial biota of the various 

wetland and estuarine habitats are exposed to the contaminants. Exposed biota continue and 

often accelerate the transportation process through the food chain. Human contact with 

contamination occurs through direct exposure with associated waters and/or sediments, or the . . 

consumption of exposed biota (example: wetland gamefish, waterfowl or seafood from the 

bay/bayou). Meanwhile, the bioaccumulation process continues as exposed biota are consumed 

by other biota within the respective food chains. 

An important concept in contaminant transport involves the role of the wetlands possibly 

becoming a secondary source of contamination. Typically, wetlands are considered part of the 

pathway of contaminant migration to exposed organisms. However, if contaminant 

concentrations are high enough, it is possible that contaminated sediment may become a source 

of contamination to the ecosystem through continued contaminant migration. If this occurs, it 

may be necessary to focus remedial activities on these sources; however, full assessment of fate 

and transport mechanisms will be evaluated prior to evaluating potential abatement alternatives. 

Figure 3-2 identifies this dual role that contaminated sediments and surface water can play as 

pathways and sources. 

The above pathway information can be refined into the design of a more accurate sampling 

approach as data becomes available from the current investigations at several of the IR sites. 

The general procedure for accomplishing this objective is outlined in Section 4 of this work plan. 

3.4 Remedial Objectives, Actions, and Alternatives 

Remedial action will be addressed on a wetland by wetland basis, realizing that wetlands may 

be pathways, as well as sources of contamination. Strategies for remediation must be weighed 

in considering the overall damage possibly caused versus the damage caused by taking no action 
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at all. This is particularly true if the wetlands become sources of contamination to physical and 

biological receptors within the wetland itself and downgradient of it. This strategy may also be 

influenced by issues such as compensation, practicality, remediation, taking no further action 

and other emerging issues in the field of ecological and human health risk assessment. 
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The objective of the RI at Site 41 is to quantitatively characterize the actual or potential effects 

of contamination in NAS Pensacola wetlands in relation to human health and the environment. 

Through the authority established in CERCLA and other statutes, remedial actions selected for 

the NAS Pensacola wetlands must be sufficient to protect both human health and the 

environment. Information gathered from the RI will be incorporated into an ecological and 

human health risk assessment to quantify any current and future effects on each wetland. 

Each wetland at NAS Pensacola is unique in nature and complexity. The protocol designed is 

uniform enough to characterize similar receptor endpoints at each wetland, yet flexible enough 

to vary sampling locations and parameters to reflect varying wetland conditions. Another 

important aspect of this approach is its adaptability to be cancelled after any phase of the 

investigation. This may save unnecessary time and expense if potential impacts can be 

adequately characterized before proceeding to the next level of effort. 

Although each wetland at NAS Pensacola is unique, the procedures used to analyze them will 

be consistent with the Pensacola Bay and Bayou Grande investigations. The RI approach is 

divided into three phases. The first phase focuses on qualitatively reviewing each wetland and 

developing a sampling strategy for the Phase II investigation. Phase II involves collecting 

specific quantitative chemical data from each wetland to complement the qualitative data from 

Phase I. Phase ill is planned in case there are any other important data needs after Phase II is 

completed. 

Information from all phases will be incorporated into an ecological and human health risk 

assessment at each wetland, which is a measure or estimation of current and future effects on 

the ecosystem and human health. Figure 4-1 is a flowchart outlining the RI process. 
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4.1 Work Plan Organization 

This Site 41 work plan is organized according to the three phases of the Site 41 RI. The data 

gathering method for each phase of the assessment will be described, followed by a discussion 

of the data objectives to be achieved from each phase. Wetlands requiring further study after 

Phase I and their proposed sample locations will be described in the Site 41 SAP. 

There may be significant time lapses between each phase of this investigation for laboratory 

analysis, data validation, and sample strategy development. However, every effort will be made 

to perform each phase of field work within the same seasonal time frame to reduce the influence 

of seasonal variations that might affect sample results. After the submission of the Site 41 SAP, 

which will summarize Phase I and outline the Phase IIA sampling approach, subsequent phases 

of the investigation will be outlined in a technical memorandum, showing sample locations and 

parameters of analyses. 

4.2 Phase I 

Phase I is primarily a qualitative review of any information needed in part help determine sample 

locations for Phase IIA of the investigation. Two principal objectives are to be met during 

Phase I: (1) Identify and justify all sediment and surface water samples required in the initial 

Phase IIA sampling and (2) Describe the framework of the human health and ecological risk 

assessment. Phase I includes a review of sample results from IR sites, including data already 

collected in some of the wetlands. In addition, information on IR site-related activities, possible 

contaminants of concern and information on receptor species will also be reviewed. 

Information from Phase I will be incorporated into Phase IIA. The goal of Phase IIA is to 

characterize the nature and extent of contamination in all wetlands of concern. This may require 

more than one round of sampling to determine this. After Phase IIA, Phase IIB may be 

performed. Phase IIB involves the use of diversity studies and toxicity tests to quantify impact 
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occurring in particular areas of a wetland. If additional data is required after Phase IIB, 

Phase ill may be implemented to determine possible contaminant bioaccumulation in the food 

chain. Specific tasks to be conducted during Phase I are described below. 

4.2.1 Phase I - Habitat and Biota Survey 

Phase I, the habitat and biota survey, is a qualitative survey of each wetland. Its purpose is to 

identify basic biological characteristics of each wetland and how they may relate to 

contamination. Results from Phase I will also be used to develop a sampling strategy for 

Phase II of the RI. Phase I data will be used with the results from Phase II analyses to provide 

an integrated study. Because there is no standard method for conducting the habitat and biota 

survey, the general methods outlined in Section 8.3 of Ecological Assessment of Hazardous 

Waste Sites, A Field and Laboratory Reference (EPA 1989) will be used. Specific approaches 

can vary based on habitat type, size, and diversity. Other aspects of Phase I are described 

below. 

The habitat and biota survey will begin with a review of all relevant data from NAS Pensacola 

and the general area, including information from previous investigations, topographic maps, 

aerial photographs, and any other information about each wetland and its history. This 

information will be used primarily to determine sources of potential contamination and potential 

wetland receptors of concern. 

El A&H is currently performing RI investigations throughout NAS Pensacola and has collected 

samples within some of the wetlands as part of those investigations. There have also been other 

studies performed within the NAS Pensacola wetlands by the EPA and E&E. With the exception 

of the [chemical data from the] E&E studies, data from these investigations may be used to 

replace data planned to be collected as part of the RI at a particular wetland. Previous data will 

[This section has been changed significantly from the previous daft. 
To ease readability this section has not been bolded.] 

4-6 



Final Rl/FS Work Plan 
Site 41 - NAS Pensacola Wetlands 

October 20, 1995 

be screened against sediment screening values and surface water quality standards as an initial 

assessment of contaminant impact. 

4.2.2 Phase I Contaminant Source Survey 

Information from the habitat and biota survey will be used to produce a contaminant source 

survey of each potential wetland of concern. The contaminant source survey will be conducted 

to determine any potential contaminant sources and any present or past waste streams from any 

IR site. The survey will include a review of previous investigative reports, interviews with 

present and former NAS Pensacola personnel, aerial photo analysis and a utility survey. 

The survey will include the identification of the following: 

• Past and present chemicals used at an IR site. 

• Locations of any known surface spills. 

• Locations of any known historical outfalls. 

• Locations and contents of any known present or former underground storage tanks. 

4.2.3 Phase I Site Reconnaissance 

After all relevant data about each wetland of concern has been reviewed, each wetland will be 

visited and inspected to conclude the habitat and biota survey and the contaminant source survey. 

Although personnel will be familiar with each wetland habitat through previous investigations, 

a qualified ecologist who is experienced in assessment procedures and familiar with the flora and 

fauna of the Pensacola area will accompany personnel on the initial visit to NAS Pensacola. 

Effects on the wetland ecosystem by any site-specific contamination can be estimated by noting 

any anomalous features such as changes in vegetation patterns, unusual odors, colors, or stains. 

During the Phase I data review or site visit, a wetland may be declared unimpacted based on the 

location of the wetland relative to known IR sites, the results of previous studies, or direct 
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observations made by a qualified ecologist. For such wetlands, further investigation may be 

unnecessary, but the wetland can be categorized as a reference area for future comparative 

studies. 

Reference wetlands, which will also be identified as a basis for comparison to potentially 

impacted wetlands, will be chosen. These wetlands will be on base and similar in vegetation, 

topography, geology, and hydrology to the wetlands potentially impacted by an IR site. The 

wetlands should have no apparent impacts from any IR site or other sources of contamination 

based on field observations and a historical study of the reference wetland. These reference 

wetlands and their sample locations will be described in the Site 41 SAP. 

All reference wetlands and wetlands of concern will be characterized based on the Corps of 

Engineers Wetland Delineation Manual (USACE 1987). Instead of emphasizing a jurisdictional 

delineation, El A&H will focus on adequately characterizing the wetlands to develop an accurate 

sampling approach. See Section 8.5 of the CSAP, outlines the general procedures to be 

followed when characterizing a wetland. 

4.2.4 Endpoint Determinations 

Measurement and assessment endpoints, ecologically based criteria that are relevant to decisions 

made about protecting the environment, must also be determined. Measurement and assessment 

endpoints may involve ecological components from any level of biological organization, ranging 

from individual organisms to the ecosystem itself. In general, the use of a suite of measurement 

and assessment endpoints at different levels of biological organization can build greater 

confidence in the conclusions of the risk assessment and ensure that all important endpoints are 

evaluated. Measurement endpoints are defined as measurable responses to a stressor that can 

be related to the valued characteristics chosen as the assessment endpoints. Measurement 

endpoints are related to assessment endpoints using the logical structure presented in the 
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conceptual model shown on Figure 3-2. The measurement endpoint should be related to the 

assessment endpoint when the assessment endpoint cannot be measured. For example, if a 

higher food chain predator cannot be measured for its bioaccumulation of a particular 

contaminant, then measuring bioaccumulation in a lower food chain prey species would be an 

appropriate measurement endpoint. 

Assessment endpoints allow for the prediction or measure of explicit expressions of 

environmental values to be protected. Assessment endpoints are the ultimate focus of risk 

characterization, and link the measurement endpoints with the risk management process. An 

assessment endpoint should be affected by exposure to a stressor and be sensitive to the specific 

type of effects caused by the stressor. For example, if a chemical is known to bioaccumulate 

and is suspected of causing eggshell thinning, an appropriate assessment endpoint might be 

raptor population viability. In some cases, quantitative methods and models are available to link 

measurement and assessment endpoints, but often the relationship can be described only 

qualitatively. Because of the lack of standard methods for many of these analyses, professional 

judgment is an essential component of the evaluation and often must be used to clearly explain 

the rationale for analysis and assumptions. 

4.2.5 Conceptual Model Development 

Information from endpoint selection will be incorporated into the conceptual model, which is a 

series of working hypotheses regarding how the stressor might affect ecological components .. 

The conceptual model is based on Figure 3-2 and describes the ecosystem potentially at risk and 

the relationship between measurement and assessment endpoints. 

During conceptual model development, a preliminary analysis of the ecosystem, stressor 

characteristics, and potential effects is used to define possible exposure scenarios. For chemical 

stressors, the most common stressor associated with an IR site, the exposure scenario usually 
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involves consideration of sources, environmental transport, partitioning of the chemical among 

various environmental media, chemical or biological transformation or speciation, and 

identification of potential routes of exposure. In addition, other physical stressors may be 

present which are not be related to activities at an associated IR site. These stressors must also 

be recognized during the investigation as possibly contributing to ecological risk. 

Although many hypotheses may be formulated, only those considered most likely to contribute 

to risk are selected for further evaluation. For these hypotheses, the conceptual model describes 

the approach that can be used for the analysis phase and the types of data and analytical tools 

that may be needed when uncertainty is addressed in risk characterization. It is important to 

acknowledge hypotheses that are not carried forward in the risk assessment because of data gaps 

and other sources of uncertainty. Professional judgment is needed to select the most appropriate 

risk hypothesis, and it is important to document the selection rationale. 

4.2.6 Sampling Strategy 

Towards the end of Phase I, it will be possible to prioritize and accurately establish sampling 

locations for each wetland, which will be identified in the Site 41 SAP. The actual sampling 

will be performed in Phase II. However, evaluation of a wetland for Phase II sampling depends 

on a complete and thorough Phase I investigation. Therefore, it is important to plan the 

sampling strategy during Phase I. 

The initial Phase IIA sampling locations at each wetland will involve areas where contaminants 

are thought most likely to accumulate, which are also known as hot spo~s. These areas will be 

primarily based on downgradient surface features, drainage patterns, and other locations where 

contaminants are most likely to be located. If the hot spot samples exceed two times mean 

reference values (determined through a reference wetland comparison), or the applicable surface 
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water quality criteria or sediment screening value, then those areas may be sampled further, with 

the goal of better characterizing the extent of contamination. 

This expanded sampling in Phase IIA may involve biased sample locations in areas surrounding 

any contaminated hot spots. Sample locations will be based on concentrations of contaminants 

or possible migration routes most likely to characterize the extent of contamination. If hot spot 

sampling during Phase IIA does not indicate site-specific or man-induced impact, the 

investigation may stop within that wetland. 

This approach increases the efficiency and cost effectiveness of the investigation in two ways: 

(1) Sampling can be cancelled after only a few selected sampling locations, and (2) if hot spot 

analysis identifies the need for further sampling, subsequent sampling can be targeted for the 

contaminant(s) of concern. 

4.2. 7 Phase I Data Objectives 

There are several methods that can be used to perform Phase I. Each method and related 

objectives are listed below. 

Site History Data Objectives 

• Determine when and what activities were occurring which may have impacted the wetland. 

• Determine what changes may have been made to the wetland as a result of human 

activities. 

• Determine what compounds may have been disposed of in and around the wetland. 

[This section has been changed significantly from the previous daft. 
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Resources such as aerial photographs, topographic maps, records of disposal actions, people 

familiar with the history of the IR site or its ·associated wetland, and any other relevant 

information can be used to achieve the above objectives. 

Contaminant Release, Migration, and Fate Data Objectives 

• Determine what compounds have already been shown to be present in the environment. 

• Determine where groundwater is discharging to surface water or wetlands and in what 

direction it is flowing. 

• Determine the direction in which surface water is migrating. 

• Determine the location of outfalls or other potential point sources of contamination. 

• Determine key receptors of contamination. 

Data from previous sampling investigations, groundwater contour and topographic maps, species 

of concern listings, etc., can be used to achieve these objectives. 

Reference Wetland Establishment Data Objectives 

• Determine which wetlands to use as a control for the wetland of concern based on 

biological, chemical, and physical characteristics. 

A site visit to all potential reference wetlands is necessary to determine the best reference 

wetland. The person(s) conducting the site visit will be familiar with the flora and fauna of the 

Pensacola area. 

[This section has been changed significantly from the previous daft. 
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Sampling Strategy Data Objectives 

• Recommend measurement and assessment endpoints requiring further study. 

• Characterize wetland and its boundaries and estimate the locations of hot spots and the 

number of samples required. 

• Plan for possible additional sample locations to better characterize the extent of 

contamination. 

4.3 Phase II - Chemical, Diversity and Toxicity Sampling 

Phase II sampling is required to establish a link between any observed effects and possible 

contamination noted in Phase I. Phase IIA includes sampling for chemical constituents only. 

The main objective in Phase IIA is to better characterize the nature and extent of contamination 

in wetlands of concern. However, through the use of models and analytical methods described 

in this section, the potential for impact may also be determined after Phase IIA. If the results 

of Phase IIA can be used to determine the impact at a wetland, the investigation can end at this 

phase. However, if questions remain about impact, Phase IIB diversity studies and toxicity tests 

may be implemented to refine estimations of impacts occurring within each wetland. 

4.3.1 Phase IIA Chemical Parameters 

Selected sediment and surface water sample locations within each wetland and its reference 

wetland will initially be sampled for the presence of contaminants using full TCL/T AL. 

TCL/T AL is defined as all analytical parameters associated with the Contract Laboratory 

Program (CLP) parameters based on the CLP statement of work (SOW) for organic and 

inorganic analysis. 
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These samples will first be collected from potential hot spots identified during Phase I. Once 

these samples are analyzed, contaminant concentrations can be compared to those from reference 

wetlands, sediment screening values, and water quality criteria. Results of the comparison will 

help determine the likelihood of site-specific impact and the need to perform expanded sampling. 

If benchmark values do not exist for a contaminant, bioaccumulation modeling in the food chain, 

[literature searches,] or other methods may be used to estimate the potential impact. If 

bioaccumulation values can be predicted, it may be possible to calculate endpoints such as the 

LD50- the administered dose or environmental concentration where 50 percent of the 

experimental organisms die in a specified period of exposure time. However, if contaminant 

levels or modeling leave doubt about the potential environmental impacts from a particular IR 

site, then the Phase IIB portion of the investigation may be necessary. 

Sediment samples may be collected using either a hand auger or Petite Ponar dredge in 

accordance with the procedures outlined in Sections 4 and 7 of the CSAP. Surface water 

samples can be collected in accordance with Section 7 of the CSAP either by placing the sample 

bottle in the surface water or by using a Kemmerer sampling device (depending on the depth to 

the sediment). In tidal wetlands, attempts will be made to sample surface water during low tide 

to capture the maximum amount of contaminants leaching, migrating via surface water runoff, 

or migrating via shallow groundwater from the IR site of concern. 

To associate groundwater contamination with a particular IR site, it may be necessary to install 

shallow monitoring wells, piezometers, rain gauges, or staff gauges around particular wetlands 

and IR sites of concern. Data from these monitoring tools can be used to help determine 

remedial strategies for the wetland and its associated terrestrial IR site. All monitoring wells 

will be installed and sampled according to Sections 5 and 6 of the CSAP. Installation of staff 

gauges, rain gauges and piezometers is described in Section 4 of the Site 41 SAP. The number 

and locations of monitoring wells at each wetland are not known at this point. However, 
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justification for placement and locations of monitoring wells will be detailed when and if they 

are planned to be installed. 

4.3.2 Evaluating Contaminant Levels 

Once results from Phase IIA hot spot sampling are analyzed, two fundamental questions must 

be answered: (1) Are the compounds detected site-specific or man-induced, or are they within 

reference levels? (2) If the compounds are site-related or man-induced, are they at a 

concentration to cause adverse effects? The following method relies on several studies from 

various agencies to answer these two questions. This procedure is a compilation of guidance 

written by the State of Florida, the EPA, and other resource trustees. Like other procedures in 

this document, it follows a format, with each step of the procedure determining whether to 

proceed into the next level of detail. It is also specific for particular media and classes of 

compounds, each unique in its fate and transport. The flowchart outlining this procedure is 

shown in Figure 4-2. 

Because of the many factors that affect how a contaminant behaves in the sediment and surface 

water, professional judgement is important when evaluating contaminant levels and their possible 

impacts. El A&H plans to use a weight-of-evidence approach when assessing contaminant levels. 

Weight-of-evidence refers to evaluating all possible factors that govern the influences of a 

particular contaminant in the surface water or sediment. Some of these factors are explained in 

the remainder of this section. 

Note from Figure 4-2 that the procedure described below is initially performed for those samples 

collected during hot-spot sampling. If hot-spot samples show contaminants above two times 

mean reference values and a particular benchmark, expanded sampling may be required. Once 

an area of sediment and surface water contamination that exceeds either two times 

mean reference values or a benchmark has been characterized, the investigation can move into 
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Phase JIB, if necessary. Any sites having values below a benchmark may still be studied 

further, particularly if contaminants in the substrate are markedly bioavailable. 

Reference Levels Comparison - The initial step is to determine whether constituents within 

the surface water or sediment have resulted from man-induced site-specific impacts or occur 

throughout the area based on natural influences. This determination is made by comparing the 

wetland of concern to its reference wetland. If it is determined that any constituents within that 

wetland are within two times the mean reference concentration, the wetland will not be 

considered to be impacted by its associated IR site. There may be cases where the constituents 

are present at levels above those considered to be within acceptable guidelines, but are below 

two times mean reference concentrations. Once considered below these reference levels, that 

particular constituent will not be studied further. 

For sediments only, there is another method to determine the source of any heavy metals to be 

used in support of determining reference concentrations. This method, as outlined in A Guide 

to the Interpretation of Metal Concentrations in Estuarine Sediments (FDER 1988), states that 

naturally occurring aluminum is found within a certain proportion to other heavy metals found 

in Florida coastal sediments. By normalizing all metals detected in sediment to the aluminum 

concentration in that sediment, any metals occurring above this predicted proportion are 

considered to have resulted from human influences. Heavy metals occurring within this 

proportion are considered to represent natural background conditions. Although this method 

incorporates studies from many areas within Florida, it is not applicable to all situations. There 

may be site-specific instances of man induced elevated aluminum concentrations. However, 

since this procedure was written and endorsed by the State of Florida, it will be considered a 

useful tool in determining the potential presence of heavy metal contamination. [The State of 

Florida uses a total digestion technique when analyzing their sediment samples. This 

digestion approach differs from the EPA Contract Laboratory Program. To evaluate the 
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differences in sample results that may exist with these methods, 5% of the sediment samples 

collected in the wetlands will be duplicated and analyzed using the total digestion 

technique.] 

If it is determined that the suspected surface water or sediment constituents are naturally 

occurring or within two times mean reference values and the above method, the investigation 

will terminate at this stage. If contaminants are shown to be greater than two times the mean 

reference values, no matter what their source, [it must be determined whether the 

contaminants are causing, or can potentially cause, an adverse effect]. This in part depends 

on the contaminant concentrations in comparison to the effects levels described below. 

Ecological Effects Levels - If contaminant concentrations are identified as above two times 

mean reference values, they must be shown to cause or potentially cause an adverse effect. 

There are several approaches used to determine this, which often vary with the class of 

compounds to be analyzed. These methods have been integrated to produce a scientifically valid 

approach to estimate the extent of impact and determine the need for further investigation. This 

method is outlined as it pertains to surface water and sediment. Again, professional judgment 

is required when evaluating effects values. Contaminant concentrations must be compared to 

other environmental influences as part of the weight-of-evidence approach. 

Surface Water - The EPA and the State of Florida have developed separate surface water 

criteria for the protection of aquatic organisms. There are several different benchmarks for each 

compound, including acute and chronic values. If a contaminant in surface water exceeds the 

lowest applicable benchmark, further study may be required. However, it is recognized that 

some of these values are dependent on pH, temperature, and other factors. These will have to 

be considered in determining the potential for adverse effects within the surface water. 
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Sediment-The EPA and the State of Florida have developed sediment screening values which 

may be used as an initial screening after Phase IIA. However, is should be recognized that the 

applicablilty of these screening values is influenced by total organic carbon, grain size, and other 

site-specific influences. The shortcoming of this approach is that these benchmarks exist for a 

limited number of compounds. Several contaminants may be detected that may not have a 

benchmark. In these situations, biological effects levels may be determined using sediment 

partitioning values. This approach is usually applicable only to those contaminants which are 

non-ionic organic compounds. It is based on surface water quality standards and the equilibrium 

coefficient (Koc) between the sediment and sediment pore water. It uses a predictive equation 

to determine safe contaminant concentrations in the sediment based on water quality criteria final 

chronic values. The model assumes that contaminant concentrations in the pore water can be 

directly correlated with concentrations in the sediment based on equilibrium partitioning. 

However, Koc values are not known for every potential contaminant that may be found in the 

sediment. The EPA has recently started a project to determine acceptable sediment quality 

criteria using this method. However, as of this writing, the project has only addressed five 

compounds of concern. Until the EPA addresses other compounds, the Koc values that are 

published in the current literature can be used to supplement data for contaminants published by 

EPA. 

Data Gaps - Much of the information needed to determine acceptable concentrations of a given 

constituent within the surface water and sediment does not exist or may not be reliable. In these · 

situations, other methods such as modeling techniques can be used. 

Mathematical models include the Thermodynamic Bioaccumulation Potential developed by the 

USACE (USACE 1991). These models incorporate variables such as contaminants and their 

chemical properties and physical and chemical characteristics of the surrounding environment 

to predict contaminant bioaccumulation in the food chain. Whenever possible, a model will be 
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used with the available chemical data rather than undertaking additional investigation to estimate 

the bioaccumulation of certain contaminants. 

The goal of Phase IIA is to characterize where adverse effects are occurring in the wetlands of 

concern based on contaminant level benchmarks and modeling techniques. The phased approach 

described is a very efficient and cost effective manner to determine this. The investigation will 

end if site-related contamination is not identified at selected hot spots. However, if site-related 

impacts are noted, the investigation may continue with expanded sampling. Once expanded 

sampling has better characterized the extent of contamination and shown which areas have a 

potential for adverse impacts, the investigation may move into Phase IIB. 

4.3.3 Phase IIA Data Objectives 

The information below will be viewed in relation site history, the site visit, and the reference 

wetlands identified during Phase I. Results may be compared with benchmarks and contaminant 

modeling to determine ecological and human health impact. Based on these results, a site-by-site 

decision can be made to either cancel further study or perform diversity studies and toxicity tests 

in Phase IIB to better characterize the effects occurring at a wetland. 

Sediment Chemistry Data Objectives 

• Characterize the nature, magnitude, and extent of sediment contamination in the 

NAS Pensacola wetlands and reference wetlands using hot spot or expanded sampling 

techniques. 

• To provide sufficient data to either adequately characterize or predict effects or determine 

the need for further testing. 
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Surface Water Chemistry Data Objectives 

• To characterize the nature, magnitude, and extent of contamination within the surface 

water of the NAS Pensacola wetlands. 

• To provide sufficient data to adequately characterize or predict the effects on the 

ecosystem or establish the need for further testing. 

4.3.4 Phase IIB 

Phase JIB uses diversity studies and toxicity tests to quantify impact in particular areas of the 

wetlands of concern. Descriptions of both approaches and the data objectives are described 

below. 

Phase IIB Diversity Studies - When necessary, species diversity studies can be performed 

within the sediments of each wetland of interest and a corresponding reference wetland. Benthic 

macroinvertebrates can be used for analysis because they are relatively stationary and serve as 

continuous monitors of the ecological health of a wetland. Samples will be collected from the 

upper 6 inches of the sediment using a Petite Ponar Dredge or stainless steel spoon or scoop. 

All samples will have a uniform and consistent amount of substrate sampled to achieve an 

accurate comparison. Diversity studies will not be performed on the organisms within the 

surface water because of the high degree of variability of these organisms based on factors such 

as precipitation, tides, and other non-site related factors. The results of the diversity studies will 

be analyzed to determine if there is a statistical difference in benthic macroinvertebrate diversity 

between the reference area and the wetland of concern. This may be done using analysis of 

variance (ANOV A) to test the hypothesis that mean species diversity and richness is not different 

from the reference locations when compared to potentially impacted wetlands. Other statistical 

correlations may also be used if additional information is needed to establish diversity trends. 
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It is recognized that there are many factors which can influence the diversity of benthic 

macroinvertebrates in wetlands, such as substrate composition, tidal influence, temperature, and 

many other factors not related to effects from an IR site. In making diversity comparisons to 

reference locations, these other possible factors must be considered wheri evaluating trends in 

species diversity. ANOV A and other approaches can be used to help determine what factors are 

most important in influencing species diversity. If it is not clear what factors may be 

contributing to trends in species diversity, more emphasis will be placed on the Phase IIB 

toxicity tests described below. 

Phase IIB Toxicity Tests - Toxicity tests can be used to establish a quantitative link between 

the diversity studies and any toxicological effects on any organisms. Toxicity tests measure the 

effect of contaminated media on the survival, growth, or reproduction of aquatic and terrestrial 

organisms. These tests provide an integrated index of the of the bioavailable toxic contaminants 

at each wetland. Selected test organisms are chosen based on their wide acceptance in laboratory 

analysis and the wealth of information available about their behavior. The use of either sediment 

or surface water toxicity tests depends on the type of contaminants suspected in the area sampled 

and the amount of available surface water. Samples for diversity studies and toxicity testing will 

be collected from the same sample locations as samples collected for chemical parameters. Both 

acute and chronic toxicity tests may be performed. Results from the wetland of concern may 

be compared with the reference wetland. Samples will be collected according to procedures 

outlined in Section 4 and 7 of the CSAP. Section 8.2.4 of the CSAP outlines the organisms 

planned to be analyzed within each substrate and the types of tests possibly run. Figure 4-3 

shows a flow chart of the procedures to be performed during Phase IIB toxicity testing. 

4.3.5 Phase IIB Data Objectives 

Data from Phase IIB will be used to establish a link with the chemical analyses performed in 

Phase IIA. 
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• To assess the effects of contaminants on the assemblage, distribution, and diversity of the 

biotic community compared to a reference area. 

Toxicity Te.st Data Objectives 

• To assess the toxicity of the contaminants present in the sediment and surface water of the 

wetlands. 

• To determine the potential effects of contaminants in select organisms. 

After this phase is completed, the impact occurring within a particular wetland may be 

adequately characterized. If there are any data gaps remaining or more in depth studies needed 

(see Figure 4-3), then the investigation may move into Phase m. 

4.4 Phase ID - Assessment of Bioaccumulation 

Phase m of the RI involves a more refined determination of whether contaminated media are 

either toxic to organisms or bioaccumulating in the food chain. Phase m tests may be 

performed if further information is needed to gauge the impact occurring within a wetland or 

if Phases I and II do not yield sufficient information. 

The test organisms selected for Phase m assessments may vary from wetland to wetland, 

depending on the types of higher trophic level organisms living in and around the particular area 

in question. The selected organisms may be identified during the Phase IIB diversity studies. 

Specific procedures for sampling and testing individual organisms may vary but will be in 

accordance with established EPA and ASTM guidelines. Appropriate organisms, sampling 
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methods, and test organisms may be selected based on the results of the previous studies and 

consultations with the contracted laboratory. 

The additional toxicity testing in Phase ID may be performed to determine acute endpoints such 

as LD50- the administered dose or environmental concentration where 50 percent of the 

experimental organisms die in a specified period of exposure time. In selecting test organisms, 

emphasis will be placed on organisms which are lower in the food chain, inhabit the suspected 

contaminated media of the particular area in question, and are relatively immobile. The percent 

lipid content of these organisms must also be available to model contaminant uptake. 

Information on lipid content may be available in the literature. Among the species to be 

considered are sessile filter feeders such as clams and oysters. Earthworms, various larval 

midges, fathead minnows, guppies, and other fish or terrestrial species might also be used. 

Laboratory controlled, direct-exposure bioaccumulation studies on laboratory cultured organisms 

and/or the in-situ sampling of various resident biota may be required to firmly assess the 

potential impact from an IR site on a wetland. Both methods may include analysis for confirmed 

contaminants. Results of the bioaccumulation analyses can determine if these contaminants are 

bioaccumulating in the test organisms and whether or not higher trophic level animals feeding 

on such organisms could be adversely affected. If both measures of bioaccumulation are 

implemented, the comparison of bioaccumulation in laboratory cultured organisms to indigenous 

organisms could assess the influence of natural conditions on the rate and degree of contaminant 

uptake. 

4.4.1 Phase ill - Data Objectives 

• 

• 

To provide more refined assessment of contaminant toxicity or bioaccumulation . 

To provide specific ecological endpoints such as LD50 , chronic endpoints, or 

bioaccumulation values. 
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After all relevant wetland data have been assimilated, ecological and human health risk can be 

characterized. The ecological aspect of risk assessment has not yet evolved to where standard 

risk calculations can be made as in human health risk assessments. There is much more 

professional judgement involved. The principal goal of the risk assessment at the wetlands is 

to quantify any adverse effects to human health and the environment result of any IR 

site-associated contamination. 

Important issues to be addressed include the assessment of exposure versus the ecological or 

human health effects observed or predicted and their type, extent, and severity. As a 

conclusion, risks and uncertainties should be summarized and inteipreted. 

[4.6 Risk Management] 

The potential for natural recovery should also be addressed to help base decisions for remedial 

action and mitigation. While sources of contamination might lend themselves to remediation, 

remedial efforts within wetlands must be carefully considered. Remediation in the wetlands may 

be considered if the wetlands become sources of contamination instead of pathways, or if the 

contaminants present in certain wetlands are determined to pose an unacceptable risk to human 

health and the environment. Since wetlands are considered to be assets, any remedial approach 

selected will consider how the approach might cause damage or further harm to the wetland and 

surrounding environment. 

4. 7 Laboratory Analysis 

Laboratory analysis will be performed at DQO Level IV for all sediment and surface water 

samples collected for TCL/T AL in accordance with Section 10 of the CSAP. Laboratory 

analysis does not apply to the diversity studies or the toxicity tests. However, laboratories 

performing these tests will be approved by the State of Florida. Species diversity samples will 

be submitted to the selected laboratory for identification to at least the genus level. Field 

parameters will be collected at DQO Level II. 
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5.0 SAMPLE COLLECTION PROCEDURES AND TASKS 

This section summarizes the specific parameters and locations of samples to be collected during 

the RI/FS to fulfill the data objectives listed in the previous section and provide the necessary 

data for the ecological and human health risk assessment and feasibility study. All of the tasks 

will be conducted in accordance with the 1991 EPA Region IV SOP/QAM and the CSAP. This 

information is detailed in Section 4 of the Site 41 SAP. 

5.1 Phase IIA - Chemical Sampling 

Sediment samples will be collected using a stainless steel hand auger or a Petite Ponar Dredge 

as outlined in Sections 4.4 or 7._2 of the CSAP. If both surface water and sediment samples are 

to be collected at the same location, surface water samples will be collected first in accordance 

with Section 7 of the CSAP either by placing the sample bottle in the surface water or by using 

a Kemmerer sampling device (depending on the depth of the water). 

Sediment samples will be collected from the upper 6 inches of the substrate in accordance with 

Section 7. 2 of the CSAP. Surface water samples will be collected at the same depths outlined 

in Section 7. 3 of the CSAP. Sediment and surface water sampling locations are shown in the 

Site 41 SAP. 

5.2 Phase IIB - Diversity StudieS and Toxicity Tests 

Samples will be collected from the upper 6 inches of the sediment using either a stainless steel 

hand auger or a Petite Ponar Dredge in accordance with Section 7.2 of the CSAP. To the 

greatest extent possible, all samples will have a uniform and consistent amount of substrate 

sampled to achieve an accurate comparison. Diversity studies will not be performed on the 

organisms within the surface water because of the high degree of variability of these organisms 

based on factors such as precipitation, tides, and other non-site related factors. The results of 

the diversity studies may be statistically analyzed using ANOVA or other statistical comparisons 
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to give a more accurate representation of the differences between the reference wetland and the 

wetland of concern. Some of the sandy sediments may have a naturally low diversity of 

organisms. In these cases, more emphasis may be placed on the toxicity tests described in the 

next paragraph. 

Samples for diversity studies and toxicity testing, if analyzed, will be collected at the same 

sample locations analyzed for chemical parameters. Results from the wetland of concern will 

be compared with the reference wetland. 

5.3 Phase m - Assessment of Bioaccumulation 

The test organisms selected for Phase m Assessments may vary within the wetlands, depending 

on the types of higher trophic level organisms living in and around the particular area in 

question. Specific procedures for sampling and testing individual organisms vary and will be 

done in accordance with established EPA and ASTM guidelines. Appropriate organisms, 

sampling methods, and test organisms will be selected based on the results of the previous 

studies and consultations with the contracted laboratory. 

The additional toxicity testing in Phase m can be used to detennine acute endpoints such as 

LD50• In selecting test organisms, emphasis will be placed on organisms that: (l) are lower in 

the food chain, (2) inhabit the suspected contaminated media of the particular area in question, 

and (3) are relativt;:ly immobile. The percent lipid content of these organisms must also be 

available to model contaminant uptake. Among the species to be considered are clams and 

oysters and other sessile filter feeders. Based on their relatively limited range, earthwonns, 

various larval midges, fathead minnows, guppies, and other fish and terrestrial species might 

also be used. 
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Laboratory-controlled, direct-exposure bioaccumulation studies on laboratory-cultured organisms 

and/or the in-situ sampling of various resident biota may be required to firmly assess the impact 

occurring in a wetland. Both methods may include analysis for confirmed contaminants. 

Results of the tissue analyses can determine if these contaminants are bioaccumulating in the test 

organisms and whether animals feeding on such organisms could be adversely affected. If both 

measures of bioaccumulation are implemented, the comparison of bioaccumulation in 

laboratory-cultured organisms to indigenous organisms could be used to estimate the influence 

that environmental conditions may have on the rate and degree of contaminant uptake. 

5.4 Data Validation, Verification, and Evaluation 

After each phase of data collection, the data will be validated. Data validation and verification 

will be done according to the procedures described in Section 14 of the CSAP. Once data is 

validated and verified, it will be classified according to the criteria in the CSAP. All data will 

then be fully evaluated, within the limits of its classification, for synthesis and inclusion in the 

RI report. 

5.5 Remedial Investigation Report and Ecological and Human Health Risk Assessment 

Following the conclusion of all fieldwork activities, an RI report will be prepared providing all 

of the investigative data, summarizing and integrating the results of the investigation. In 

addition, a human health and ecological risk assessment will be quantified and included in this 

report. The risk assessment will appraise the wetland's actual or potential threat to human health 

and ecological resources if no remedial action is taken and provide a basis for determining if 

remedial action is necessary. The risk assessment will be performed in accordance with the 

EPA's 1989 risk assessment framework document (EPA 1989). 
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5.6 Feasibility Study (FS) 

The FS will be submitted separately from the RI. As the FS proceeds and the wetlands are more 

fully characterized, the remedial action objectives and technologies will be evaluated for their 

applicability. Data documenting the physical, geological, and hydraulic constraints of the 

wetland, levels of contamination and proposed cleanup goals, and treatability of the affected 

environmental media will be used to make the initial evaluation. Where sufficient data are 

available to fully develop and evaluate alternatives, a treatability study is not planned. At this 

stage in the RI/FS process, it is difficult to state a conclusive need for treatability investigations. 

Treatability studies vary in scope from bench scale testing to pilot or field trials of treatment and 

containment technologies. 

Once wetland characterization and initial risk assessment are complete, a report documenting the 

applicable technologies will be submitted to EPA and FDEP. The primary criteria in the 

evaluation of the technologies are (1) the short-term and long-term effectiveness, (2) practicality, 

(3) cost, (4) protectiveness, and (5) ARAR compliance. The report will document the initial 

evaluation of all applicable technologies according to these criteria and will provide an initial 

list of remedial alternatives. Once comment and approval of the initial list of remedial 

alternatives has been received, the development of a detailed analysis of alternatives can proceed. 

The selected remedial alternatives will be examined with respect to requirements stipulated in 

CERCLA as amended in OSWER (1986), and per guidance described in OSWER (1988). The 

detailed analysis will emphasize the following nine remedy selection criteria: 

• short term effectiveness 

• long-term effectiveness and permanence 

• reduction of toxicity, mobility, or volume 

• ability to implement 

• cost 
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Each technology will be evaluated according to these criteria. The results of this evaluation will 

be used to present the alternatives and compare the advantages and disadvantages of each. 

The detailed analysis of alternatives consists of the analysis and presentation of the relevant 

information needed to select a site remedy. This approach to analyzing alternatives is designed 

to provide sufficient information to adequately compare the alternatives, select an appropriate 

remedy for a wetland, and demonstrate satisfaction of the CERCLA remedy selection 

requirements of the Record of Decision (ROD). 

The feasibility study for the wetlands may be constrained because the wetlands may be a 

contaminant pathway, and not a source. Analysis of potential remediation activities may focus 

on transport mechanisms from the 20 IR sites and on existing contamination. Once these have 

been identified, the FS will focus on the role of the wetland as a source of contamination and 

potential remedial alternatives for the wetland itself. 
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Appendix A 

NAS Pensacola Wetland Inventory 



·Wetland Wetland Vegetation 
Site Category Class 

1 Palustrine Forested 

Table A-1 
NAS Pensacola -'"" Wetland hwentory 

Wetland Soil 
Dominant Floral Indicator Color/ 

Species Status Type 

Pinus elliotti FACW 10YR 
6/1 

Site 
Hydro· 

logy 

BLS 

Acre-
•. age 

8.0 

. Remarks 

East of Sherman Field. A wooded 
area with a drainage ditch through 

it. Drains into wetland W2. 
---------- ----------- ---------- ---------------------- --------- ------- --------- ------ -------------------------------

2 

3 

Palustrine Emergent 

----------- ----------
Palustrine Scrub 

Shrub/ 
Emergent 

Panicum hemitomon 
Andropogon glomeratus 

Magnolia virginiana 
Typha /atifolia 

OBL 
FACW 

10YR 
3/2 

SW 

---------- "'------- ---------· 
FACW 

OBL 
lOYR 
2/1 

SW 

1.6 

5.5 

Sanitary Landfill/Site 1 area. A 
forested zone with open areas. 

-------------------------------
Sanitary Landfill/Site 1 area. Old 

beaver pond. 

----------- ----------- ---------- ~----------------------- --------- ------- --------- ------ -------------------------------
4A Palustrine Forested Magnolia virginiana FACW 10YR 

2/1 
BLS 0.6 Golf course area. 

---------- ----------- ---------- ----------------------- --------- ------ --------- ------ -------------------------------
4B Palustrine Emergent Sagittaria latifolia 

Polygonum hydropiper
oides 

OBL 
OBL 

10YR 
2/1 

SW 3.5 Golf course area. Beaver pond, 
pine snags and some open water. 

---------- ----------- ----------· ------------------------ ---------- ------- --------- ... ------ -------------------------------
4C Estuarine Emergent Juncus roemerianus OBL ----------- ---------- "'---------- ----------------------· ----------
40 Estuarine Emergent Juncus roemerianus OBL 

----------- ---------------------- ---------
5A Palustrine Forested Salix nigra 

Magnolia virginiana 

---------- ---------- ----------- ----------------------
5B Palustrine Emergent Typha Jatifo/ia 

LUaeopsis carofinensis 
Hydrocotyle sp. 

Sagittaria sp. 

OBL 

---------
OBL 
OBL 

FACW 
OBL 

A-1 

Muck TDL ------- ---------
Muck TDL 

------- ---------
SW 

-
------- ---------

SW 
-

0.7 Golf course area. 

1.4 Off Bayou Grande, north side of 
golf course. 

------· -------------------------------
0.5 Heavily forested swamp west side 

of Murray Rd., adjacent NADEP 
buildings 649/755. 

------~ -------------------------------
1.9 Stream that begins as wetland 

5A, flows under Murray Road, 
and drains into wetland 6. 

Emergent with scrub shrub along 
shore. Contained rare Carolina 

Lily (L. caro/inensis). 



Table A-1 
NAS Pen$acola - Wetland Inventory .. 

. · 

Wetland Soll Site 
W!ltlamt Wetland Vegetation Dominant Floral lndlcatot Color/ Hydro- Acre-

. Site· Category Class Species Status Type logy age Remarks 

6 Palustrine Emergent Sagittaria sp. OBL SW 1.2 0.75 mile long drainage ditch-
Hydrocotyle sp. - drains western parts of Chevalier 

Field, as well as wetlands 5A/5B. 
---------- ----------· ---------- ----------------------- ·---------· ------- ---------- ------ -------------------------------

7 Palustrine Emergent Typha latifolia OBL SW 1.0 Brackish .zone at extreme upper 
- end of yacht basin. Receives 

inflow from wetland 6. ·---------- ·----------· ,. __________ 
----------------------- ---------· ------- ---------- ------ -------------------------------

8 Estuarine Emergent Juncus roemerianus OBL Muck TDL 6.5 Estuarine emergent zone along 
littoral area of yacht basin. 

---------- ---------- ---------- ----------------------- --------- ------- ---------- ------· -------------------------------
9 Palustrine Emergent Typha latifolia OBL SW 10 3 man-made treatment ponds at 

- IWTP. SW pond has palustrine 
emergent vegetation. 

---------- ---------- ---------- ----------------------- ---------- ------ --------- ------ -------------------------------
10A Palustrine Emergent Hydrocotyle sp. FACW SW 1.2 South of IWTP bilge water storage 

- facility. Drainage ditch with 

~---------- ---------------------- 1----------- ,_ _______ standing water. 
--------- ------ -------------------------------

108 Estuarine Emergent Spartina patens OBL - - 0.4 Remnant wetland at western end 
of wetland 10A/B. ,.. __________ 

----------· ----------- ~---------------------- --------- ------- --------- ------- -------------------------------
11 Palustrine Emergent Typha latifolia OBL - - 0.2 A remnant wetland north of 

Asclepias sp. wetland 1 OA/B. 
---------- ---------- ----------- ---------------------- --------- ------- --------- ------· -------------------------------

12 Palustrine Forested/ Salix nigra OBL - SW 0.5 A small wetland north of wetland 
Scrub Sabal palmetto FACW lOA/B. -
shrub 

---------- ---------- ---------- ---------------------- --------- ------- --------- ------- -------------------------------
13 Palustrine Forested/ Salix nigra OBL - SAT 0.7 A small wetland directly east of 

Emergent Po!ygonum sp. DBL the IWTP bilge water storage 
facility. 
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Table A~1 
NAS Pensacola - Wjttland t"vantorY . ·. . 

Wetland Soll Site 
Wetland Wetland Vegetation Dominant Floral Indicator Color/ Hydro- Acre· 

Site Category Class Specln Status JYPlt logy age ... Remarks 

14 Parsons and Pruitt (1991) refer to 
- - - - - - - this as a non-wetland sand pit 

(resides within Sanitary 
Landfill/Site 1 area). 

---------- ---------- ---------- ----------------------- --------- ------- --------- ------- -------------------------------
15 Estuarine Emergent Juncus roemerianus OBL Muck TDL 1.2 A small estuarine wetland off 

Bayou Grande, NE of the Sanitary 
Landfill/Site 1. 

---------- ---------- ---------- ---------------------- --------- ------- --------- ------ -------------------------------
16 Estuarine Emergent Juncus roemerianus OBL Muck TDL 0.8 A small estuarine wetland off 

Bayou Grande, west of the 
Sanitary landfill/Site , . 

---------- ---------- ---------- ----------------------- --------- ------·- --------- ------ -------------------------------
17 Estuarine Emergent Juncus roemerianus OBL Muck TOL 0.7 A small estuarine wetland off 

Bayou Grande, west of Sanitary 
Landfill/Site 1. 

---------- ---------- ----------· ---------------------- ---------- ------ ---------- ------ -------------------------------
18A Palustrine Emergent C/adium jamaicense OBL Muck 1.3 Off Bayou Grande, west of 

- Sanitary Landfill/Site , . A small 
brackish wetland inland from 

wetland 1 BB. 
---------- ----------- ---------- ---------------------- --------- ------- --------- ------- -------------------------------

18B Estuarine Emergent Juncus roemerianus OBL Muck TDL 0.6 Off Bayou Grande. west of 
Sanitary Landfill/Site 1. A small 

wetland seaward of wetland 1 BA. ----------- ----------· ------------ ---------------------- ----------- ------· ---------· ------- ~-------------------------------
19A Palustrine Emergent Typha latifolia OBL 2.2 A drainage ditch on NE side of 

- - Sherman Field. Drains wetland 
20, flowing into 198. 

---------- -----------·----------- ---------------------- ---------- ------· --------- ---------------------------------------
19B Estuarine Emergent Juncus roemerianus OBL Muck TDL 1.0 Off Bayou Grande, NE of Sherman 

Field, seaward of wetland 19B. 
---------- ----------- ----------- ---------------------- ---------- ~------· --------- ------- ---------·---------------------

20 Palustrine Emergent Panicum hemitomon OBL 10YR 6.7 A drainage ditch NE of Sherman 
2/1 - Field (parallels runway 07LI. 

Continues as wetland 19A. 
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Table A-1 
•·•· .. NAS Pensacola ,__ Wetland Inventory 

.. ··. 
Wetland Soil Site 

Wetland Wetland Vegetation Dominant Floral Indicator COior i Hydro· Acre· ··· <mta .. Categc>ry Class Species Status Jype logy ........ aofl Remarks 

21 Palustrine Forested/ Pinus elliotii FACW 10YR BLS 35.0 A pine woodland NE of runway 01 
Emergent Lachnanthes caroliniana OBL 2/1 at Sherman Field. 

---------- ---------- ---------- ---------------------- ---------- ------- --------- ------ -------------------------------
22A Palustrine Forested/ Magnolia virginlana FACW+ 10YR SW 2.1 Off Bayou Grande, NE of Sherman 

Scrub C/iftonla monophylla OBL 2/1 Field. A linear wetland inland 
shrub from wetland 22B. 

---------- ---------- ---------- ---------------------- ---------- ------- --------- ------ -------------------------------
22B Estuarine Emergent Juncus roemerlanus OBL Muck TDL 1.2 Off Bayou Grande, NE of Sherman 

Field. A linear wetland seaward 
of wetland 22A. 

---------- ---------- ---------- ----------------------- ----------
,. _______ ---------· ------ -------------------------------

23 Palustrine Forested/ Pinus elliotii FACW - SW 0.8 A small elongate drainage ditch 
Emergent · Eleocharls sp. OBL NE of Sherman Field. 

·---------- ---------- -----------
,. ______________________ 

---------- ------- i'-----------
,_ ______ 

--------------------------------
24A Palustrine Forested/ Magnolia virginiana FACW+ 10YR - 1.0 Off Bayou Grande, NE of Sherman 

Scrub Cliftonia monophylla OBL 4/1 Field. A small wetland inland 
shrub from wetland 24B. ,. __________ 

----------- ----------- ---------------------- --------- ------- --------- ------ .. -------------------------------
248 Estuarine Emergent Juncus roemerianus OBL Muck TDL 1.8 Off Bayou Grande, NE of Sherman 

Field. A small wetland seaward 
pf wetland 24A. 

---------- ----------· ----------- ----------------------- ---------- ------ ---------· ------· -------------------------------
25A Palustrine Forested/ Magnolia virginiana FACW+ 10YR 6.5 Off Bayou Grande, NE of Sherman 

Scrub Cllftonia monophy//a OBL 2/1 -- Field. A moderately-sized wetland 
shrub inland of wetland 25B. ,. __________ 

---------- ----------- ----------------------- ---------- ------- --------- ------ -------------------------------
258 Estuarine Emergent Juncus roemerianus OBL Muck TDL 1.8 Off Bayou Grande, NE of Sherman 

Field. A small wetland seaward 
of wetland 25A. 

---------- ---------- ----------- -------------------~--- ---------- ------- ---------- ------- -------------------------------
26 Palustrine Forested/ Pinus e//iotii FACW 10YR BLS 6.3 A forested area NE of Sherman 

Scrub /lex myrtifolia OBL 3/2 Field. Most of understory recently 
shrub cleared by fire. 
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Table A-1 
NAS Pensacola - Wetland lnvent<>ry ·· .. 

Wetland Soll Site 
Wetland Wetland Vegetation Dominant Floral Indicator Coiorl Hydro· Acre· 

Site Cf!legc>ry · Class Species Status T.····· logy age.· .. Remarks . · 
ype ·· . .. ,, - ' - .. 

27A Palustrine Forested/ Magnolia virginiana FACW+ 10YR 2.5 Off Bayou Grande, north of 
Scrub Cliftonia monophylla OBL 2/1 - Sherman Field. A small wetland 
shrub inland of wetland 278. 

---------- ------------ ---------- ·----------------------· ~--------:--- ------· ---------- ------ -------------------------------
278 Estuarine Emergent Juncus roemerianus 08L Muck TDL 0.5 Off Bayou Grande, north of 

Sherman Field. A small wetland 
seaward of wetland 27 A. 

---------- -----------;.----------· ~---------------------- ~---------- -------·--------- ------- ·-------------------------------
28A Palustrine Forested/ Magnolia virginiana FACW+ 10YR 8LS 1.8 Off Bayou Grande, north of 

Scrub Cliftonia monophylla OBL 2/1 Sherman Field. A small wetland 
shrub inland of wetland 28B. 

---------- ----------- ---------- ---------------------- ---------- ------- ---------- ------· --------------------------------
28B Estuarine emergent Juncus roemerianus OBL Muck TDL 1.0 Off Bayou Grande, north of 

Sherman Field. A small wetland 
seaward of wetland 28A. 

---------- ~-----------
,. __________ 

---------------------- ---------- ------- ~--------- ------· !--------------------------------
29 Palustrine Forested/ Magnolia virginiana FACW+ 10YR BS/SAT 15.8 Densely overgrown area. Near 

Scrub Cliftonia monophylla OBL 6/1 SW shore on lntercoastal 
shrub Pinus sp. FACW Waterway; SW of Blue Angel 

Quercus sp. FACW parkway. 
Juncus roemerianus OBL 

---------- ---------- ----------- ----------------------- --------- -------· --------- ------- -------------------------------
30 Palustrine Forested Pinus e/liotii FACW 10YR SW 0.9 Small wetland west of wetland 

Cliftonia monophy/la OBL 2/1 53, north of wetland 31. ·---------- ---------- ---------- ... ----------------------· --------- ------- ---------· ------- -------------------------------
31 Palustrine Forested/ Pinus elliotii FACW 10YR BLS 56.2 A large forested area west of 

Scrub Cliftonia monophylla OBL 6/1 wetland 29. 
shrub 

---------- ---------- ----------- ----------------------- ---------- ------- --------- ------ -------------------------------
32 Palustrine Emergent Lachnanthes caroliniana OBL - SW/SAT 2.3 A small brackish wetland inland of 

wetland 33. 
---------- ~---------- ----------- ----------------------- ---------- -------!---------- ------- ~-------------------------------

33 Estuarine Emergent Juncus roemerianus 08L Muck TDL 10.2 A large estuarine wetland off of 
SW shore on lntercoastal 

Waterway; SW of Blue Angel 
Parkway. 
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•· 
Table A-1 

. NAS Pensacola -Wetland Inventory 

Wetland Soll Site 
Wetland Wetland Vegetation Dominant Floral Indicator Color/ Hydro- Acre· 

Site · ... Cate{IOrf Class Species 
. · 

Status Type logy . . age 
·.· 

Remarks 

34 Estuarine Aquatic Thallasia testudinum OBL TDL 27.2 SW shore of lntercoastal 
bed Halodule wrightii - Waterway, west of Sherman's 

Syringodium filiforme Cove. Intermittent bands of 
vegetation appear. about 30 feet 

offshore. 
---------- ------------ ----------- ----------------------- ~---------- ------· ---------- I'----------------------------------------

35 Palustrine Forested/ Pinus sp. FACW SW in 0.3 Isolated depression approximately 
Emergent /lex vomitoria OBL - depress· 50 yards inland from shore of 

Juncus roemerianus OBL ions lntercoastal Waterway. Vicinity 
of wetlands 29/33. 

---------- ---------- ----------- ---------------------- ---------- ------ --------- ------- -------------------------------
36 Palustrine Forested/ Pinus e//iotii FACW 10YR BLS 13.7 A densely forested low lying zone 

Emergent Cliftonia monophy//a OBL 6/1 off of Lillian Hwy. 
---------- ---------- ----------- ---------------------- --------- ------- --------- ------ -------------------------------

37 Palustrine Forested/ Magnolia virginiana FACW+ 10YR SAT 0.9 Remnant wetland off of Duncan 
Emergent Osmunda cinnamomea FACW+ 2/1 Rd., near NAS Pensacola child 

' 
care center. 

---------- ---------- ----------- ----------------------· ----------- -------- ---------- ------ ~-------------------------------
38 Palustrine Forested/ Taxodium distichum OBL 10YR SAT 1.2 Remnant wetland downstream 

Emergent Hydrocotyle sp. FACW 3/2 (across road) from wetland 37. 
---------- ----------- ---------- ----------------------- ---------

______ ... 
---------- ------ -------------------------------

39A Palustrine Forested/ Pinus elliotii FACW 10YR SAT 7.2 North of Sherman Field. 
Scrub Cliftonia monophy//a OBL 2/1 Surrounds a tidal creek draining 
shrub wetland 72; drains into wetland 

398. 
---------- ----------- ---------- ----------------------- --------- ------- ---------- ------ -------------------------------

398 Estuarine Emergent Juncus roemerianus OBL Muck TDL 3.5 North of Sherman Field, off Bayou 
Grande. Receives inflow from 

wetland 39A. ----------- ----------- ----------· ----------------------- ---------- ------ ---------- ------ -------------------------------
40 Palustrine Forested/ Pinus el/iotii FACW 10YR BLS 9.5 Forested zone NW of Sherman 

Emergent Lachnanthes caroliniana OBL 3/1 Field. Contained sizeable rare 
Sarracenia leucophyl/a OBL white-top pitcher plant (S. 

leucophyllaJ population. 
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Table A-1 
NAS Pensacola ....... Wetland lnv~tory 

Wetland Soil Site 
Wetland Wetland Vegetation Dominant Floral Indicator Color/ Hydro- Acre· 

.. Site . Category Class Species Status Type logy age Remarks 

41A Palustrine Forested/ Pinus el/iotii FACW 10YR SAT 18.1 Forested zone NW of Sherman 
Emergent Woodwardia sp. FACW 2/1 Field, adjoining wetland 41 B. 

Small drainage ditch runs its 
length. 

---------- ----------- ---------- ----------------------- ---------- ------- ---------· ---------------------------------------
418 Palustrine Forested/ Pinus elliotii FACW BLS 12.1 Forested area directly east of 

Scrub /lex g/abra FACW - wetland 41 A. Small drainage 
shrub ditch runs its length. 

---------- ----------- ---------- ---------------------- ---------- -------
,_ _________ 

------- -------------------------------
42 Palustrine Forested Magnolia virginiana FACW+ 10YR BLS 1.7 A small forested area NW of 

2/1 Sherman Field. 
---------- ----------- ---------- ----------------------- ---------- ------- ---------- -------·-------------------------------

43 Palustrine Forested/ Pinus elliotii FACW SW/SAT 47.2 Western fringe of NAS Pensacola, 
Emergent Magnolia virginiana FACW+ - along Lillian Hwy. A low lying 

Lachnanthes caroliniana OBL wooded area with standing water. 
---------- ----------- ---------- ----------------------- ---------- ------- ---------- ------ -------------------------------

44 Palustrine Scrub Pinus sp. FACW 10YR SAT 39.5 Approach pa.th to Sherman Field's 
shrub/ Salix nigra OBL 2/1 runway 07. Large flat open area 

Emergent Drosera sp. OBL with some standing water. 
/lex sp. FACW Contained sizeable rare sundew 

Lacnanthes caroliniana OBL (Drosera sp.) population. ,_ __________ ----------- ----------- ---------------------- --------- ------- --------- ------ -------------------------------
45 Palustrine Forested/ Taxodium ascendens OBL 10YR SW 0.9 A drainage ditch between 

Emergent Lachnanthes caroliniana OBL 2/1 wetlands 44 and 4 7. Banks lined 
Drosera sp. OBL with rare sundew (Drosera sp.J. 

Mosses OBL 
---------- ---------- ----------- ----------------------- ·--------- ------- --------- ------ -------------------------------

46 Palustrine Emergent Lachnanthes caroliniana OBL 10YR BLS 4.6 A flat grassy area NW of Sherman 
2/1 Field's runway 07. 

---------- ---------- ~----------- ·---------------------- --------- ------- ---------· ------ -------------------------------
47 Palustrine Scrub /lex g/abra FACW - BLS 53.5 A forested woodland NW of 

shrub/ C/ethra alnifo/ia FACW Sherman field. 
Emergent 

!----------- ----------- ----------- ---------------------- --------- ------- ---------- ------- -------------------------------
48 Palustrine Forested Pinus sp. FACW - BLS 36.5 A forested woodland SW of 

Nyssa sylvatica FACW+ Sherman Field. 
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Table A-1 
NAS Pensacola - Wetland Inventory 

Wetland Soll Site 
Wetland Wetland Vegetation Dominant Floral lndlcatot (;olor/ Hydro- Acre~ 

. Site C8(egory Class Species Status Type logy .. 
·•·• 

age .. · .. Remarks 

49 Palustrine Forested Nyssa sylvatica FACW+ 10YR BLS 55.2 A forested woodland SW of 
Pinus elliotti FACW 211 Sherman Field. 

Taxodium ascendens DBL 
1----------- ·---------- ----------- ---------------------- --------- ·------ ----------

______ ... 
-------------------------------

50 Palustrine Forested/ Magnolia virginiana FACW+ 10YR SW 4.6 A largely cleared area SW of 
Emergent Cliftonia monophylla DBL 211 Sherman Field. 

1---------- -----------· -----------1----------------------- ---------- ------- --------- ------- -------------------------------
51 Palustrine Forested/ Pinus sp. FACW 10YR BLS 3.7 A small forested zone west of 

Scrub Quercus sp. FACW 3/1 Sherman Field. 
shrub Magnolia virginiana FACW+ 

---------- ---------- ----------- ----------------------- ---------- ------ ---------- ------ -------------------------------
52A Palustrine Forested/ Magnolia virginiana FACW+ 10YR BLS 27.9 A heavily forested zone SW of 

Scrub Cliftonia monophylla DBL 211 Sherman field's runway 01. 
shrub Pinus sp. FACW 

Ouercus sp. FACW 
Serenoa repens FAC 

---------- ----------- ---------- ----------------------
,... _________ ------- --------- ------ -------------------------------

528 Palustrine Forested/ Pinus sp. FACW 10YR SW/SAT 38.9 Heavily forested zone SW of 
Emergent Magnolia virginiana FACW+ 2/1 Sherman Field's runway 01. 

Cliftonia monophylla OBL Portion atong Blue Angel Parkway 
Cladium jamaicense OBL has ~anding water. 
Juncus roemerianus DBL 

---------- 1------------·---------- -----------------------· --------- ------- ---------- ------- -------------------------------
52C Palustrine Scrub Cliftonia monophylla DBL SW 1.1 . Small wetland within wetland 

.shrub/ Sagittaria lancifolia DBL - 52B. 
Emergent -

---------- 1------------~----------· ---------------------- --------- ------- ---------- ------· -------------------------------
520 Palustrine Emergent Pinus sp. FACW SAT 9.1 Located on. east and west sides of 

Typha latffolia OBL approach path to Sherman Field's 
Lachnanthes caro/iniana DBL -- runway 01. 

Saururus cernus DBL 
Hydrocotyle sp. FACW 

---------- ~----------- ~-------·--- ---------------------- --------- ------- ---------- ------ -------------------------------
52E Palustrine Forested/ Pinus elliotti FACW - SW/SAT 27.6 Low lying forested area draining 

Scrub Cyril/a racemiflora FACW SE portion of Sherman Field. Has 
shrub areas of standing water. 

A·8 



Table A-1 
NAS Pensacola - Wetland Inventory 

Wetland Soil Site 
Wetland Wetland Vegetation Dominant Floral Indicator Color/ Hydro· Acre· 

Site Category Class Species Status Type logy age Rem8rks 

53 Palustrine Forested/ Pinus sp. FACW SW 4.0 Swamp with emergent and 
Emergent Magnolia virginiana FACW+ floating leaf plal'lts 

Cladium jamaicense OBL 
Typha latifolia OBL -

Juncus roemerianus OBL 
Lilies OBL 

---------- ---------- ----------- ---------------------- --------- ------ --------- ------· ~-------------------------------
54 Estuarine Emergent Thal/asia testudinum OBL TDL 26.0 Sherman's Cove and small area 

Halodule wrightii OBL - on shoreline west of cove's inlet. 
Syringodium filiforme OBL 

---------- ---------- ----------- ---------------------- ---------- ------- ---------· ------· ~-------------------------------
55 Palustrine Emergent Cladium jamaicense OBL Muck. SW/TDL 0.4 South of Sherman Field. A series 

Typha latifolia OBL of drainage ditches draining SE 
portion of Sherman field. 

Connects with Sherman's Inlet. 
---------- ---------- ----------- ----------------------- --------- ------· ---------- ------- -------------------------------

56A Palustrine Emergent C/adium jamaicense OBL - SW 1.8 A palustrine emergent wetland in 
Typha latifolia OBL the back end of Sherman's Inlet. 

---------- ----------- ----------- ----------------------- ---------- ------- ---------- ------ -------------------------------
568 Estuarine Emergent Juncus roemerianus OBL Muck TDL 5.4 Tidal marsh along littoral areas of 

Sherman's Inlet. ·---------- ----------- ---------- ~----------------------- --------- ------- --------- ------- -------------------------------
57 Palustrine Forested/ Pinus elliotti FACW 10YR SAT 1.8 South of Blue Angel Parkway, in 

Emergent Magnolia virginiana FACW+ 2/1 the vicinity of Fort Barrancas. 
---------- ----------- ---------- ---------------------- ---------- ------ --------- ------- -------------------------------

58 Palustrine Scrub Cyril/a racemiflora FACW - - 4.2 South of Blue Angel Parkway, in 
shrub Clethra occidentalis OBL the vicinity of Fort Barrancas. 

---------- ----------- ----------- ---------------------- ---------... ------- --------- ------ -------------------------------
59 Parsons and Pruitt ( 1991) refer to 

- - - - -- - - this as an area converted to ball 
fields. 

----------
__________ .., 

---------- ---------------------- ---------- ------- --------- ------- -------------------------------
60 Palustrine Forested/ Pinus elliotti FACW 10YR BLS 1.3 South of Blue Angel Parkway, 

Scrub Cyril/a racemif/ora FACW 5/1 west of ball fields. 
shrub 
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Table A-1 
NAS Pensacola - Wetland Inventory 

Wetland Soll Site 
Wetland Wetland Vegetation Dominant Floral Indicator Color/ Hydro· Acre~ 

.•..• Site Category Class .· Species . Status Type togy .. age 
•· 

Remarks 

61 Palustrine Forested Pinus elliotti FACW 10YR - 1.6 South of Blue Angel Parkway, 
6/1 west of ball fields. 

---------- ----------- ----------- ----------------------- ---------· -----------------· ,_ ______ 
-------------------------------

62 Palustrine Emergent Cladium jamaicense OBL -- SAT 0.9 Small wetland NE of Sherman's 
Cove. 

---------- ----------- ---------- ----------------------- --------- ------- --------- ------ -------------------------------
63A Estuarine Emergent Pinus sp. FACW SW/SAT 4.0 East of Chevalier Field, north of 

Phragmites australis FACW - dredge disposal area. 

----------
__________ ... 

----------- ----------------------- .--------- ------- ---------- ------ -------------------------------
638 Estuarine Emergent Phragmites austra/is FACW - SW/SAT 4.3 East of Chevalier Field, south of 

Cladium jamaicense OBL dredge disposal area. 
~---------- ----------- ----------- ---------------------- --------- ------- ""---------

,_ _______ 
-------------------------------

64 Palustrine Scrub Typha latifo/ia OBL - SW 0.9 Narrow band adjacent SW littoral 
shrub area of yacht basin. 

---------- ----------- ----------- ---------------------- --------- ------- ---------· ------ -------------------------------
65 Estuarine Emergent Juncus roemerianus OBL Muck TOL 2.4 Off Bayou Grande, northern 

portion of the NAS Pensacola golf 
course. 

----------
__________ ... 

---------- ---------------------- ---------- ------- --------- ------- ~-------------------------------
66 Estuarine Emergent Cladium jamaicense OBL Muck TDL 0.6 NE of Sherman. Field. A small 

Juncus roemerianus OBL wetland off Bayou Grande. 
""---------- ----------- ---------- ---------------------- ---------- ------- ---------- ------ -------------------------------

67 Estuarine Emergent Cladium jamaicense OBL Muck TDL 0.5 NE of Sherman Field. A small 
Juncus roemerianus OBL wetland off Bayou Grande. 

---------- ----------- ---------- ---------------------- ---------· ------ _________ .. 
------ -------------------------------

68 Estuarine Emergent Juncus roemerianus OBL Muck TOL 0.6 NE of Sherman Field. A small 
wetland off Bayou Grande. Sits 
between wetlands 228 and 24B. 

---------- ----------· 
,. __________ 

---------------------- --------- ------- ---------- ------ -------------------------------
69 Estuarine Emergent Juncus roemerianus OBL Muck TOL 0.9 NW of Sherman Field. Two small 

wetlands off Bayou Grande 
---------- ---------- ---------- ---------------------- ---------· ------- ---------- ------ -----~-------------------------

70A Palustrine Forested/ Magnolia virginiana FACW+ 0.9 NW of Sherman Field, off Bayou 
Scrub Cliftonia monophy/la OBL - -- Grande. Inland of wetland 70A. 
shrub 
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Table A-1 
··. NAS Pensacola -Wetland Inventory .... 

•• 

.· 

Wetland Soll Sita 
Wetlend Watland Vegetation Dominant Floral Indicator Color/ Hydro- Acre· 

Site Category Class Species Status TyP,e logy 
··•· 

age Remarks 

708 Estuarine Emergent Juncus roemerianus 08l Muck TDL 0.8 NW of Sherman Field, off Bayou 
Grande.· Seaward of wetland 

708. 
---------- ----------· ------------ ----------------------- r----------- -------- ---------· -------- -------------------------------

71 Palustrine Scrub Cephalanthus occiden- OBL - BLS 1.2 Small wetland NW of Sherman 
shrub ta/is Field. 

---------- ---------- ----------- ----------------------- ---------- ------- --------- ------ -------------------------------
72 Palustrine Forested Pinus sp. FACW SW 3.2 NW of Sherman Field. A 

Quercus sp. FACW - channelized stream that drains 
Cliftonia monophylla OBL into wetlands 39A/39B. ----------- ---------- ------------ ·-----------------------1----------- ------- --------- ------- -------------------------------

73A Palustrine Forested Pinus elliotti FACW - BLS 7.3 A small forested woodland NW of 
Sherman Field. 

---------- ---------- ----------- ----------------------
_________ ... 

-------
,. __________ --------- -------------------------------

738 Palustrine Emergent Panicum hemitomon OBL BLS 2.6 An open grassy area, west side of 
- approach end of Sherman Field's 

runway 19. 
---------- ·---------- ---------- ---------------------- --------- ------- ---------- ------ -------------------------------

74 Palustrine Emergent Pinus sp. FACW SW 0.5 Small wetland located within 
Typha latifolia 08L - western portion of wetland 520. 

Sagittaria lancifolia OBL Permanently flooded with 
lilies 08l emergent and scrub shrub 

vegetation. 
---------- ----------- ----------- ----------------------- --------- ------- --------- ------ -------------------------------

75 Palustrine Emergent Typha /atifolia OBL SAT 0.7 North side of Blue Angel Parkway. 
Saururus cernus OBL - near western NAS Pensacola 

Ferns OBL gate. Adjacent to SW corner of 
wetland 48. 

---------- ----------- ---------- ----------------------- --------- ------· ----------· ------· -------------------------------
76 Palustrine Forested/ Magnolia virginiana FACW+ BLS 0.8 North side of Blue Angel Parkway, 

Scrub Nyssa Aquatica OBL - near western NAS Pensacola 
shrub gate. West of wetland 75. 

---------- ---------- ----------· ----------------------- --------- ------ --------- ------ -------------------------------
71 Palustrine Forested/ Pinus el/iottii FACW - 6.0 Off Blue Angel Parkway, adjacent 

Emergent Aristide sp. to SW NAS Pensacola boundary 
fence. 
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Table A-1 
.· NAS Pensac<>la - Wetland loventory 

Wetland Soll Site 
Wetland Wetland Vegetation Dominant Floral Indicator ClllC>fl Hydro· Acre· 
< sate 

.. ·.•.·.• •·• . Category Class Species Status Type logy age 

78 Palustrine Forested/ Pinus elliottii FACW 20.0 
Emergent Aristide sp. - -

---------- ----------- ---------- ---------------------- ---------· ·------· ----------· ,. ______ 
79 

- - - - - --

---------- ---------- ---------- ---------------------- --------- ------- ---------
Wl Palustrine Emergent Salix nigra OBL SAT 

Hydrocotyle sp. FACW -
Drosera sp. OBL 

---------- ----------· ----------- ~----------------------- ----------·------- ,. __________ 

W2 Palustrine Emergent Magnolia virginiana FACW+ SW 
Sagittaria sp. OBL -

Grasses 

Derived from: Parsons and Pruitt (19911. E & E (1992al 
Wetland Indicator Status: 111 FACW( +) = Facultative wetland plant, 121 OBL = Obligate wetland plant. 
Soil Type1

: Munsell Soil Color Charts. 

10.4 

------
2.2 

------· 
2.2 

Remarks 

At western NAS Pensacola 
boundary, near junction <>f Blue 

Angel Parkway and Lillian 
Highway. 

-------------------------------
Disturbed area at old landfill site 

adjacent to Sherman Field. 
Spotted with weeds and a few 

isolated trees. 
-------------------------------

SW side of Sherman Field. 
Elongated drainage area that 

parallels the .SW side of runway 
01, south of runway 07. 

-------------------------------
NE side of Sherman Field. A wet 

drainage ditch that drains east 
side of Sherman Field. Drains into 

Bayou Grande. 

Site Hydrology1
: (1) BLS = Below Land Surface, 121 SAT = Saturated, (31 SW = Standing water, 141 TDL = Tidal. 

Note: - indicates insufficient or unreliable data available. 
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Table A-2 

Distribution of Designated Wetlands/Wetland Fractions at NAS Pensacola 

.·. Palustrina Palustrine 
Palustrine Forested/ Palustrine . Scrub Estuarine 

Palustrine Forested/ ··· Scrub Scrub Shrub/ Palustrine Estuarine Aquatic 
Forested Emergent< Shrub Shrub Emergent ·• Emergent Emergent Bed 

1 13 12 58 3 2 4C 34 
4A . 21 22A 64 47 48 40 54 
SA 23 24A 71 52C 58 8 
30 37 26 520 6 108 
42 38 27A 7 15 
48 40 28A 9 16 
49 41A 29 10A 17 
51 43 31 11 188 

528 45 36 18A 198 
61 50 39A 19A 228 
72 53 418 20 248 

73A 57 52A 32 258 
77 52E 35 278 
78 60 44 288 

70A 46 33 
76 55 398 

25A 56A 568 
62 63A 

738 638 
74 65 
75 66 
79 67 
Wl 68 
W2 69 

708 

Sources: Parsons and Pruitt (1991), E & E (1992a) 
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Appendix B 

Soil Series Types 



Table B-1 

.. Soil Series Types at NAS Pensacola 

Series Name Depth (inches) USDA Texture USCS Classification 

Foxworth 0-10 S, FS SP-SM 
0-52 S, FS SP-SM 
2-80 S, FS SP, SP-SM 

Resota 0-80 S, FS SP, SM, SP-SM 

Urban Land 0-6 VAR. 

A rents 0-10 S, FS, CS-S SP, SP-SM 
0-10 LS, SL SM, SP-SM 
10-32 S, FS SP, SP-SM 
32-60 S, FS SP, SP-SM 

Kureb 0-80 S,COS,FS SP, SP-SM 

Pits 0-60 VAR. -

Lakeland 0-43 S, FS SP-SM 
43-80 S, FS SP, SP-SM 

Croatan 0-28 MUCK PT 
28-38 SL, FSL, MK-SL SM, SC, SM-SC 
38-60 L, CL, SCL CL, SM, ML, SC 
60-80 VAR. 

Pickney 0-34 LFS, LS SM, SP-SM 
0-34 S, FS SM, SP-SM 
38-40 LFS, LS, FS, S, CS SP, SP-SM, SM 

Ducks ton 0-8 S, FS SP-SM, SP 
8-80 S, FS SP-SM, SP 

Dire go 0-28 MUCK, SP PT 
28-80 FS, LFS, FSL SM, SP-SM 

Corolla 0-72 S, FS SW, SP-SM, SP 

Newman 0-64 FS, S SP, SP-SM 
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Series Name 

Leon 

Beaches 

Hurricane 

Key: 

c 
CL 
cos 
cs 
FS 
FSL 
L 
LS 
lFS 
MK 
s 

Cley 
Clay loam 
Coarse sand 
Coarse sand 
Fine sand 
Fina sandy loam 
loam 
loamy sand lmediuml 
Loamy fine sand 
Muck 
Sand 

SL Sandy loam (mediuml 
SCL Sandy clay loam 

0-3 
3-15 
15-30 
30-80 

0-6 
6-60 

0-6 
6-51 
51-55 
55-80 

Table 8-1 
Soil Series Types at NAS Pensacola 

Depth (inches) USDA Texture USCS Classification 

S, FS SP, SP-SM 
S, FS SP, SP-SM 
S, FS,LS SM, SP-SM, SP 
S, FS SP, SP-SM 

COS, S, FS SP 
COS, S, FS SP 

S, FS SP, SP-SM 
S, FS SP, SP-SM 
S, FS, LS SP-SM, SM 
S, FS SP, SP-SM, SM 

VAR Variable 
SP Poorly-graded sands, gravelly sands, little or no fines. 
SM Silty-sands, sand-silt mixtures. 
SW Well-graded sands, gravelly sands, little or no fines. 
PT Peat, humus, swamp soils with high organic contents. 
CL Inorganic clays of low to medium plasticity, gravelly, sandy, silty or lean clays. 
ML Inorganic silts and very fine sands, rock flour, silty of clayey fine sands or clayey silts 

with slight plasticity. 

Ref11rence: USDA Soil Cons11rvation Service, 1 /92 
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Results of E&E's Phase I Investigation of Eight Wetlands 

Naval Air Station Pensacola (NASP), Pensacola, Florida 
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SUlelUI AaALn1cu. scaau111G USULTS roa ssoumn SAfll'LSS 
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SUIVtAJlf AJIALrfICAL SCJIEE•IllG RESULTS roa GROUlrOWATER SAIU'L&S 
1rao" TEIU'OltAltr lllO•ITORlllG WELLS) 

•AS PE•SACOLA SITI 9 
(All results in p9/L, u.aless noted) 

Chroaiu• 
Zinc 
LHd 
Coppei: 

Key: 

Detection 
Ll•lt 

10 
20 
to 
25 

P9GWOOI P9GW010 
ITWOOIJ ITWOlOI 

13 
llO 100 

80 61 

FPDWS a Florida Pri•aty Dtinkin9 Water Standard. 
fSDWS • Florida Secondary Drinkin9 water Standard. 

aDuplicate of sample P9GW011. 

Dash 1--1 indicates compound not detected. 

Source: Ecology and Environ•ent, Inc., 1992. 

Saaple Nu•b•r (Well Number! 

P9GW01 l P9GW011Da P9GW0ll 
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50 
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Detection P9S0011. 
Para•eter Limit 180011.I 
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Key at end of table 
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Total PAHs as 
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Source: Ecoloqy and Environment, tnc., 1992. 

P9S014A 
IB014A) 

l. 5 

11 

P9S015A 
f BOl SA I 

6 6 

ll!CRAI 
PCAL 

80 
~001; 

16,000 

2,000 
2.500 



u 

TAYLOR ROAD 

U A 

PAVED ~// ·-11 

~ ... 
; 
Ill ·-l!:!ll: 
:= PAVED 

I 3: e DITCH 

:~ 
I j: 
I Ill 

li 
·' I 
I 
I 
I 
I 
l 
I 
I INDUSTRIAL 
t SEWER 

l/UANHO&.l 
s • I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 

4 

t 
t 

t 
t 

• QUI 

u 

SOURCE: U.S. Naval All Siauan. p-., FIOllOa 1990; ECOiogy llllO El'IWCIMMll\L lnC. 11191 

KEY: 

• Ellll*la .... " ..... .,.... MalllDilO Wll 

B flelid••1°'**9 

A AlpllllllPIMld - - Flaw Dlnlcllan 

SITE PLAN MAP - NAS PENSACOLA SITE 10 



TAYLOR ROAD 

ra-.8001 
'::! TW001 

u 

PAVED -/I 
orrCH~ 

ASPHALT 
--r---orrcH 

ra-. IOO:Z 
'::! TW002 

INDUSTRIAL 
SEWER 

~MANHOLE 

• 8003 (D 
QUI 

•8005 

QY: 

$ EJilli1g P9t1.._ ... ShlloliJ Mm•DilO Wei 

8 ~o..n... 
• SOI Bol'ln; 

lllO'I SOI 8ol'lng Nll'llblr 

Q Temprnty MonlllltnO Wei 

EL.f.CTAIC 
UTllJ'TY 

MANHOLE 

I 
s 

• 8004 
PAVED 
OITCH 

INDUSTRIAL 
SEWER 

/MANHOLE 

g 

u ~ 

u 

SOIL BORING AND TEMPORARY MONITORING WELL LOCATIONS 
NASPENSACOLASITE10 



SUMIQ.ar MIALl'TICAL SCltEElfil'fG RESULTS P'Oll GROUllDIO.TEll SAl'l.PLES 
(P'ROM TERPORA:ltr MOSITORilfG WELL.SI 

lfAS POSACOLA SITE 10 
(All cesults in vq/L, unless notedl 

Sample Number iWell Number! 

Oetect:a.on PlOGWOOl PlOGW002 
P•r•••t•r Lilll:i.t !TWOOll (TW002 I 

Chromium 10 450 41 
tine 20 700 110 
Lead 40 520 120 
Cad1111um 5.0 46 
Nickel 40 420 
Copper 25 170 

Phenols 4$ 

Trichlorophenol 100 10,000 

K•y: 

•ouplieate ot s••Pl• PlOGW002. 
f"POWS • Florida Primary Drlnkinq Water Standard. 
fSOWS • Florida S•condary Dr1nkinq Wat•r Standard. 
Dash i--1 indicates compound not detected. 

Soucee: teoloqy and £nvironm•nt. Inc .. 1992. 

P10GW0020a Pl0GW006 
(TW0021 (TW006 I 

42 20 
120 84 
120 96 

17,000 

f"PD'WS/ 
f"SDWS 

50 
5,000 

so 
10 

1,000 



Detection 
Paraaeter Liait 

Chroaiua lm9/k9I 1.0 
Zinc l•9/k9J 2.0 
Lead f a9;k9) 4.0 

TRPHs t mq/k<J I s.o 

Total PAiis 45 

Benzo-•-pyrene 1. 000 

Phenols as 
Trichlorophenol 2,000 

Key at end of table. 

SUPIMAB1' AllALl'TICAL SCll&UlllG ll&SULTS FOil SOIL SM.PUS 
llAS PltllSACOLA SITE 10 

CAil results in p9/k9, unless noted! 

Sample Number (Location and Depth Interval) 

P10S001A 
IB001AI 

1. 6 

P10S001AD
4 

I BOOlAI 
PlOSOOlB 
1800181 

1.1 

P!OSOOIC 
I BOOlCI 

Pl0S002A 
I B002Al 

1 . l 

)5 

I, 500 

1,100,000 

PlOSOOll\ 
(BOOJAI 

PlOSOOHl 
!BOOJBt 

RCRl\ 
PCl\L 

IOOb 

16,000 



ccorat.1 

Pal"a•atar 

Cbro•iu• (ag/k9I 
Zinc l•9/lt9) 
LHd (•g/lt9) 

TRPHs I •9/kg I 

Total PAHs as 
Banzo-a-pyrana 

Phanols as 
Tcichloropbanol 

Kay: 

Detection 
L.iait 

1. 0 
2.0 
t. 0 

5.0 

l,000 

2,000 

Pl0S004A 
18000,) 

l. 0 

ll 

l,800 

:Duplicate of aaapla PlOSOOlA. 
Thia PCAL is for haKavalent chroaiua. 

Saaple Nu111ber (Location and Depth Interval! 

Pl0S005A Pl0S005B PlOSOOSC PlOSOOSD 
tB005AI (800581 IBOOSCI (80050) 

1. 6 
2.5 

13 H 12 l1 

40,000 

RCRA PCAL a Resource Conservation and Recovery Act Proposed Corrective Action Level. 

Dash 1--1 indicatas coapound not detected. 

Source: Ecology and Environaent, lnc., 1992. 

Pl0S006A RCRJ\ 
lB006A) PCAL 

400b 
16,000 

5.8 

6 2 
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TW004 
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SOURCE; U.S. Nava; Atr SlallOn, Pensac:t11&. Ftonaa 1991: Ecatogy ana Enwonmim:. Inc. 1991 
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Detection 
Paca•etec Li•it 

Acsenic l•q/kql 6.0 
Chro•iu• l•q/k<JI l.0 
Zinc l•q/kq) 2.0 
Lead I •<J/k<J I 4.0 
Cadm1u• l•q/kql 0.50 
Nickel l•q/kqt 4.0 
copper l•q/kql 2.5 
Silver l•q/kql 

TRPHs t 119/kq I 5.0 

Total PAHs as 
len10-1-pynne 1,000 

Phenols as 
Trichlorophenol 2,000 

Key at end of table. 

SUIOtA.R1' AKALl'TICAL SCIUtEBillG RESULTS roa SOIL SAMPLES 
lllAS PISSACOLA SITE 21 

(All cesults ia p<J/•q, uales& noted) 

P2lS00fA 
(B001AI 

8.0 
180 
HO 
190 
1. 2 
5. I 
150 
1.0 

6.9 

6,000 

Sample Nu11bet (Location and Depth Intecvall 

P2lS001AD
4 

18001A) 

5.6 
lOO 
500 

0.96 
4. 1 
110 

6. 500 

P2lS002A 
IB002AI 

5.9 

P2lS00lA 
!BOOlAI 

l. 5 

P2lS004A 
IB004AI 

b 

0.85 

10 

P2lS005A 
I B005AI 

l.1 
10 

b 

RCRA 
PCAL 

80 
400c 

16,000 

rn 
2,000 
2,500 

200 



(Cont.I 

Paraaeter 

Arsenic l•9/k9l 
Chro•ium C•q/kql 
Zinc l•q/kqt 
Lead I •q/k9 I 
Cadaiua l•q/k9I 
Nickel I •9/lc9) 
Copper l•9/k9I 
Silver l•q/kql 

TRPHs (mq/kql 

Total PAHs as 
Benzo-a-pyrane 

Phenols as 
Trichlorophenol 

Key at end of table. 

Detection 
Li•it 

6.0 
1.0 
2.0 
4.0 

0.50 
LO 
2. 5 

5.0 

l, 000 

2,000 

P2lS006A 
(80061'.I 

b 

l. 6 

13 

Sample Number (Locat1on and Depth Interval! 

P2lS007A 
(B007Al 

b 

8.8 

S.7 

P2lS008A 
180081'1 

2. l 
9.6 

18,000 

b 

59,ooo" 

P21S009A 
(B009Al 

4.2 
15 

b 

P2lSOlOA 
IBOlOAI 

b 

19 
29 

L9 

20 

P2lSOllA RCRA 
(BOllAI PCAL 

80 
~OOL 

2 0 16,000 

.jQ 

2,000 
2,500 

200 

7l0 



. (Coot. t 

Sample Number tLocation and Depth Interval! 

Paraaeter 

Arsenic l•9/k9I 
Chroaiu• l•9/k91 
Zinc 1•9/k91 
Lead l•9/k9l 
Cadaiu• {•9/k9t 
Nickel la9/kCJI 
Copper l•CJ/kq) 
Silver !•9/kCJI 

TRPHs 1!119/k9 I 

Total PAHs as 
Benzo-a-pyrene 

Phenols as 
tricholorophenol 

Key: 

Detection 
Li•i.t 

6.0 
l.O 
2.0 
4.0 

0.50 
4.0 
l. 5 

1 

5.0 

1,000 

2,000 

P23S012A 
IB012AI 

4. 2 

410 

P2lS013A P23S014A P23S015A 
tBOllAI (BOHAI IB015AI 

6.4 
4.1 4. 4 
4.6 5.2 
9.l 8.5 

RCRA PCAL ~Resource Conservation and Recovery Act Proposed Corrective Action Level. 
:Duplicate of saaple P2lS001A. 

Th• detection liait for arsenic was 6.9 mq/kq tn this sample. 
~This PCAL is for hex1valent chroaium. 

The detection liait for this paraaeter increased by a f~ctor of 12 1n this sample. 
•tha detection liait for this paraaeter increased by a factor of 2 in this saaple. 

Dash 1--1 indicatas coapound not detected. 

Source: £colo9y and Environaent, tnc., 1992. 

P23S016A 
IB016AI 

l. s 
2. 6 

19 

P23S017A IKRA 
IB017AI PCAL 

60 
6. l i00c. 

2. l ln,000 

Q .90 .JO 

2,000 
2.500 

200 

10 



SUJVIAll.1' AllALYTICAL SC"ll.EEKillG RESULTS ro• GROtnmNl\.TE• SAKPLltS 
f PRON TEft.PORAa'f flOHTOaillG WEU.S I 

Para•eter 

Araeni.c 
Cbroaiua 
Zinc 
Lead 
Cadai.ua 
Michl 
Copper 
Silver 

TRPHs l•q/LI 

Total PAHs as 
Benz:o-a-pyrene 

Phenols as 
Trichlorophenol 

t<ey: 

Oetect:i.on 
Li•it 

60 
10 
20 
40 

5.0 
40 
25 
10 

LO 

100 

100 

aouplicat:e of saaple P23GW002. 

P2lGW001 
{TWOOl I 

89 
210 

41, 000 
35,000 

110 
360 

10,000 
57 

Dash 1--1 indicates coapound not: detected. 

{LI ~ Present: below stated detection liatt. 

llAS PEBSACOLA SIT& 21 
(All cesults in pq/L, unless noted! 

P23GW002 
{TW002} 

98 
20 

220 
HO 

95 

Sample Numbec !Well Number! 

P21GW0020a 
ITW0020) 

l) 

240 
460 

LOO 

P2JGW004 
ITW0041 

68 
160 
190 

H 

P2lGW005 
(TWOOS) 

84 
530 
270 
6.7 

40 
62 

370 

~~urce: Ecoloqy and Environaent, Inc., 1992. 

P21GW006 
ITW006l 

85 
20 
93 

P23GW007 
(TW0071 

P2lGW008 
ITW008) 

22 
61 

~ . 9 

I LI 

f PDWS/ 
FSOWS 

50 
50 

5,000 
50• 
lO 

I , 00 0 
50 



Total Metals 
Alu•inua 
8ariu• 
Calcium 
Iron 
Lead 
Hagnestu• 
Mangan••• 
Potassiu• 
Sodiua 
Zinc 

Dissolved Metals 
Aluatnu• 
Anttaony 
Cad•iu• 
calciu• 
Copper 
Iran 
Lead 
P119ne11iua 
Han9an••• 
Nickel 
Potassiu• 
Sodiu• 
Zinc 

TBPHs 1•9/Ll 

Key at end of table. 

14 
5.0 

95 
5.0 
l.0 
101 
LO 
26 J 

H 
l.0 

H 
n 

).0 
95 

2.0 
5.0 
LO 
108 
1.0 
a.o 
26] 

14 
).0 

1.0 

P2lW006 
(Gl16 I 

411 
5.4(81 

16,600 
114 I£ l 
2.lfBI 

l,1201BI 
4 .BIBI 

l,1101Bl 
4,84018) 

5.21BI 

51.418) 
ll.21Bl 

4. 21BI 
16' 500 

2.llBl 

SIJMKA.Rt TAL/TCL AllALl'TICAL RESULTS roa GllOUKtM1'TER Alm 
FIELD QA/QC SAl'U'LZS lf'l\0" PH.l'IADllT llOHTOBillG WELLS) 

llAS PtSSACOLA SITE 2J 
(All results in pg/L, u.aless noted) 

Sample Number (Well Number/Typel 

P2lW006D4 

(GH6l 

551 
s. 6 (8) 

l6' 600 
l,O~OIEl 

2.91BI 
l, HOIBI 

7.0 I Bl 
l,240!BI 
s. 020 

ll.4181 

60. 118 I 

16,600 

P2lWTBOlb 
I Trip Blank I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

P2lWFBOl 
I Field Blank l 

17. 218 l 

ll l 1 Bl 
2S. 61 B, El 

2. 2 I Bl 

555(81 
5.0(BI 

101181 

121181 

P 2lWR80 le 
I R1nsate Blank 1 

22 2(81 

115181 
24.2(B,EI 

2141 BI 
l. 9181 

24.9(81 

ill I Bl 

62.6(8,£1 55.118,EI NA 15611:1 29.l(B,£1 

l.1181 NA 
1,680(81 l ,680181 NA 251181 

l.](BI l. 118 I NA ]. 5(81 l.11 BI 
NA 10. 7 I 8 I 

1,260(B) l,2601BI · NA 
4,940181 4,9501BI NA ue 1a1 l ll I BI 

9. e 181 9. JIB I NA 6.2(BI l.01 Bl 

l. 6 NA 

P2lWP80ld 
(Preservative 8lankl 

15. 3 ! BI 

48 .8(8,EI 

18 l i Bl 
4. 8 I BI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FPDWS/ 
f'SOWS 

l. 000 

JOO 
50 

so 

160.000 
S,000 

10 

I, 000 
lOO 

50 

50 

160,000 
5,000 



(Coot.. I 

Paraaeter 

Methylene Chloride 
Acetone 
Bis(2-Ethylhexyll 

l'hthalate 
l>.coclor - l2S4 

Detection 
Liait 

s 
10 

10 
l.0 

Tentatively Identified Compounds• 
Hexane 
Unknown S1loxane 
Dibutyl Phenol Isomer 
Unknown Hydrocarbon 
Unknown compound 
Unknown Compound 

Total Alkalinity 
C 119/L .u CaCOJI 

Total Hardness 
l•CJ/L as CaCOl J 

Tot•l Organic 
Carbon l•g/LI 

Key at end of table. 

1.0 

l. 0 

1. 0 

P2lW006 
IGH61 

6 ( B
11 

I 
91 JI 

srn",J1 

lllJ l 

11 JI 
1S1l11Jl 

~o 1 e . J 1 
1416JtJJ 

JO 

42 

2.l 

P2 JW006o" 
IGl16 I 

5t 6" I 
10 

5 <a". JI 

61 JI 

I~ I 31(Jl 
611B ,JJ 

!Slli5.71JI 

10 

u 

l. 8 

Sample Number 1Well Number/Typel 

P2)WTBO lb 

(Trip Blank l 

l Io". JI 
6(JI 

Ni\ 

Ni\ 

NA 

Nh 

NA 

P2lWFBOl 
1field Blan~I 

71 ll..i} 

111 JI 
I 211) (JI 

I 0 I JI 

l 1iJ1 
511 B • JI 

111101.11 

5.0 

P2lWRBOlc 

I R1nsate, Blank I 

11 n" i 

21B".11 
0 641 J l 

l l iJ I 
121HIJJ 

~I JI 

8iJ1 
48 I 6 , JI 
40(Jl 

Ni\ 

NA 

PllWl'HOld 
!Preservative Bldnhl 

NA 
Ni\ 

b I JI 

ti.\ 

Nl1 

f PLJHS 

fSOWS 



(Coat.) 

Note: The number within parentheses preceding the concentration is the nuaber of tentatively identified compounds (TICsl 1n this parameter 
9roup. The listed concentration represents the sum of the individual group-aeaber concentrations. 

Key: 

fPDWS ~ Florida Primary Drinking Water Standard. 
FSDWS Florida Secondary Drinkin9 Water Standard. 

NA = Analyses not perforaed. 
Dash 1--1 indicates compound not detected. 

:Duplicate of sample P2lW006. 
cAnalyzed for voes only. 
dAnaly&ed for total aetals, dissolved aetals, cyanide, voes, BNAs, pesticides, PCBs, and TRPlls 

Analyzed for dissolved aetals, cyanide, voes, and TRPHs only. 
•values for TICs are estiaated; no detection limits were established for TICs. 

Qualifiers: 
(8) • Reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or equal to the 

Instruaent Detection Liait. 
Present in method blank. 

• Reported value is estiaated because of the presence of interference. 
•For nonTICs estiaated value; compound present but below detection limit. 

detection limits were established. 

Sourc•: Ecology and Environment, Inc., 1992. 

Also indicates that TIC concentrations are estimated because no 
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SOJllU.llT AllAL'fTICAL SCU:IDllllG U:SULTS roa SOIL SAKPLl:S 
llAS PDSACOLI. Sift 29 

(All ceaults ia ltCJ/kCJ, ualess.aotedl 

Sa•pla Nullber !Location and Depth Interval) 

Paa:a•etea: 

Cha:oaiua 
Zinc: 
LHd 

THff s 

Total tAH• as 
l•nco-a-pya:ene 
(p9/k9) 

Key: 

• 

Detection 
Lt.lt 

1.0 
2.0 
4.0 

5.0 

1,000 

t295001A 
uoou.1 

9.9 
11 

29 

bDuplicate of saaple P29S001A. 
Thi• tCAL ii for haxavalent c:ha:oaiua. 

P29SOOUJ>e 
llOOU) 

1. 4 
1.1 

l2 

59 

P29S002A 
(B002A) 

l. 2 

74 

P29SOOlA 
(BOOlA) 

P29S004A 
18000.) 

RCllA PCAL • Rasoua:c• Conservation and Recovery Act Proposed Corrective Action Level. 

Dash 1~1 indic:atas coapound not detected. 

Soua:ce: lcoloCJY and Envia:onaent, Inc., 1992. 

P29S005A 
CB005A I 

P29S006A 
I 8006A I 

2.0 
2.4 
9.5 

6,200 

P29S001A 
(B007AI 

2. 4 

P29S008A 
IBOOllAI 

2.0 

RCRA 

PCAL 

400b 
16,000 



SUIDIQT AllAL'ITICAL SCU:SllillG RESULTS FOlt GROOll'DlfATD SMPL&S 
(FROM TIUIPOlUUlT PI08ITOKI8G Wiii.i.Si 

RAS FDSACOLA SITZ 29 
(All r••ult• in ~9/L, Wiil••• not•dl 

Sa•pl• Number IW•ll Numb•rl 

D•t•c:tion 
P•r•••t•r Liait 

Ara•n1c: 60 

Chromium 10 

Zinc 20 

Nick•l 40 

TR PH a t 119/LI l 

H•thyl•n• Chloride 10 

• 

P290W006 
(TW0061 

26 

sa 

11 

P29GW007 
(TW007) 

31 

42 

2.6 

110 

26 

66 

5.7 

PZ9GWOOI 
(TW001) 

23 

46 

bDuplicat• ot sample P29GW007. 
Th• d•t•ction limit tor this parameter incr••••d by • tac:tor ot 10 in this sample. 

P'PDWS • Florida Primary Drinkin9 Water Standard. 
P'SDWS • Florida Secondary Drinkin9 Water Standard. 

Dash 1~1 indicates c:ompound not detected. 

source: Ec:oloCJY and Environ••nt, Inc., 1992. 

P'Plltl 
P'SD'I< 



Detection 
P•r•••t•r Li•it 

Total Metals 
Aluainu• 1t 
11rtu• 5 
Calc:iu• 95 
Chro•i- 10 
Cobalt 5 
CoppH 2 
Iron l!I 
Lead 1.0 
Magn•aiu• 101 
Mangan••• l 
IUchl lt 
totauiu• 26J 
Sodtua 7t 
•anadtu• .. 
line J 

i•v at end of tabl•. 

SUMl&&lf TAJ.,;ITCL Ull'ITICAJ. JlUULTS roa GaOUllDllATD AID> FULO QA/QC SMO'L&S 
I ntOll tlJIJIAJIEft l!OlllTOHllCI tnCLLS t 

au PDSA.COLA srn u 
(All cesults ia ~'J/L. ual•••·aotedl 

Sa•ple Nuaber (Well Number/Type) 

P29W001 P29W001D4 PHit1'804b P29WF804 PllWR804c 
fGM71 (GM7) I Tr:i p Blank I !field Blank) I Rinsate Blank I 

246 61. 21 Bl NA 41. 4 t 81 ]!) Ill l 
Ul(81 141(81 ..... 

U,700 )2. 900 NA ua 181 
lOJ n NA 16 12. 5 
l.llBI 9.) (Bl NA 6.8(81 7.1 
) .2111 NA 

l,)501EI 9541£1 NA 1061EI 108(£1 

J.llSI 1.1181 NA 1.618,WI --IWI 
l, 110 1, H0181 NA 

2191£1 149(£1 NA 2. 71 B, EI 3.0(8,EI 

19 .• NA 
J,010 2,9l01BI NA 

n,100 27,000 NA 114181 U2181 
... 2 4.4181 NA 

12.9 a. UBI NP. 5.5(81 !L 1 CB I 

;1• 

P29WP804d 
(Preservative f PDWS/ 

(Blank) rsows 

)0. 4181 
I, 000 

121 (BI 
41. l 50 

5. 9 (BI 
I, 000 

220( EI 300 
l .5(B,WI so 

4.8(B,EI so 

218 I BI 160,000 

12. 2 (Bl 5,000 



ccoat..J 

Sample Number (Well Number/Typel 

Detection P29W007 P29WOOJD" P29WTB04b P29WfB04 
P19WP804d 

P29WRB04c f Preservat1ve f POWS/ 
Peraa•t•r Liait CGM"J I IGMll (Trip Blank I lfhld Blankl fRinsate Blank I (Blank) rsows 

------
Dissolved Met.ala 

Alu•inua 14 151(8) 2)6 NA 50.6fBI 66 .1 (BI Nl\ 
Beriua 5 141181 14"11BI NA NI\ I, 000 
Celciua 95 ll, 600 ll. 500 NI\ 102(6) I 0 3 f BI NI\ 
Chroaiua 10 109 NI\ 148 ll6 Nl\ 50 

Cobdt 5 12 41111 11. 81 Bl NI\ 8. SIB I i. 9{ Bl NA 
Copper 2.0 5.0181 ].6(8) NA l.9181 NA 1,000 
Iron 19 2811 £I 8491£1 NA 6ll f £I 4811 f; l NI\ 300 
Lead 1.0 1.118,WI 1.418,WI NA 1. 4181 NI\ 50 
Maqnesiu• 101 1, 84018) 1,SlOIBI NA NA 
Hangan••• 1 1651£1 1111£1 NA l5.51El 11.9(8,EI NA 50 
Hh:kel 14 22.4181 NI\ ll.6(8) H.81Bl NI\ 
Potassiua 26l l, 110181 l.220181 NA NI\ 
Sodlua H 21,200 21. JOO NA 211 ( ll I 244181 NA 160,000 
Vanadiua LO 5.6(8) 6 .1 (BI NA 4. 81 BI 4. 21 Bl NI\ 
Zinc 3.0 9.018) ll.0181 NA 6.1(8) NA 5,000 

TRPlfs l•CJ/LI 1.0 1. 2 NA 

Methylene Chloride 5.0 618
8

1 11B
11

,.JJ 6(Bal HB", JI 11 a". J l 
Acetone 10 1419• I ll 12 15 

li112-£tbylb•xylJPhthalate 10 ]f 8 1 ,.JI l 1 a" ,.J l NA lfBa . .JI l(B d 
. JI NI\ 

Key at end of table. 



(Coat.) 

Detection P2!lWOOJ 
P<1uaeter Li•it fGM7) 

Tentatively Identified Co•pounds• 
Ha11ane 6. O (JI 
Unknown Hydrocarbon lllHIJj 
Unknown Hydrocarbon 1211018 ,J) 
Unknown Co•pound 14)28.01.Jl 
Unknown Co•pound 101 B , JI 

Total Alkalinity 
l•IJ/L u caco 3 1 1.0 100 

Total Hardness 
f•IJ/L H Caco 1 1 l. 0 u 

Total Ocqanic Carbon 
I •CJ/I. I 1.0 4. 4 

Gross Alpha 
Radioactivity tpCi/LI 1 NA 

l<ey at end of table. 

P29WODJo" 
IGM71 

6.016
4

,J) 

121ec.J1 
llJ201B ,JI 
111451.Jl 

4118 ,JJ 

100 

82 

5.0 

NA 

Sa•pl• ffuaber (Well Nu•ber/Typel 

P29WTB04b 
!Trip 8hnk I 

6.0(Ba.JI 

NA 

NA 

NA 

NA 

P29WFB04 
!Field Blank) 

5 ( J l 
lll281Jl 
1211218 ,JI 

Ht Jl 
151 B , JI 

5.0 

2. 0 

NA 

P29WPBO~d 
P29WRB04c I Preservat 1 ve f PDWS/ 

IR1nsate Blank) IBlankl FSDWS 

41J! 
1211218 ,JI 
ll1491Jl 

ll 18 . Ji 

NA 

NA 

NA 

6. 0 I a", JI 

llA 

llA 



(Coat.t 

Not•: Th• nullb•r within par•ntheses pr•cedinq the concentration is the nuaber of tentatively identified compounds tTICsl in this 
par•••t•r qroup. Th• listed concentration represents the sum of th• individual qroup-meaber concentrations. 

NA • Analyses not perforaed. 
Dash t~J indicates coapound not detected. 
•values for TICs ara estiaated. Ho detection liaits ware established. 

. :ouplicat• of saapl• P29W007. 
cAn•lr••d for voes only. 
dAnalpsed for total aetals, dissolved aatals, cyan1da, voes, BNAs, 

l\nalysed for dissolved aatals, cyanide, voes, ind TRPHs only. 
pesticides, PCBs, and TRPHs. 

Qualifiers: 
(B) • Raport•d value was obtain•d fros 

the Jn1truaent D•taction Liait. 
Pres•nt in aethod blank. 

a reading that was lass than the Contract Required Detection Limit but greater than or equal to 

ISi 
IN) 

• Reported value is estiaated because of the presence of interference. 
• Por nonTICs estiaatad value; coapound present but below detection limit. 

because no detection liaits ware established. 
Also LndLcates that TlC concentcat1ons are estimated 

The reported value was datarained by the aethod of standard add1t1ons. 
•Post diqestion spike for furnace AA an~lysis is out of conttol limits 185-llS\I, while sample absotbdnce is less than 50< <>f ~pike 

absotbanc•. 

Source: Ecolo9y and Envitonaent, lnc., 1992. 
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SITE 11 
NORTH CHEVALIER 

DISPOSAL AREA .......... 

GM-15 

G'.\0 
1

1 
CHEMICAi. 
STORAGE 

I 

~ I -.\1 
I SITE 26 
\ SUPPLY 

DEPARTMENT 
\ OUTSIDE 

STORAGE 
\ AREA 

C2l 

[J el 

9 
GM-38 

9 
GM·6Z 

~ 
@ 

GM-so 

SOURCE; U.S. Nava1 Atr Srauon. Pen-01a. F lonoa. I 9A: ana Ga•MltntY ano Millar, I 9H. 

KEY: 

9 Einltlnq Monmmng Well 

!ZZZJ Bu1101n9 

SCALE 

o._ .. 1.00::::::::::200iill ....... '.00::::::::::::::::600: FEET 

I ! I 
. I 
;iii 

I 

704 

SITE MAP-NAS PENSACOLA SITES 11, 12. AND 28 



SUMMARY OF CHEMICAL ANALYSES OF GROUNDVATER SAMPLES 

SITES 11 AND 26 TAKEN IN 1984 

(ug/L) 

Vell Numbers 

Compound GM-15 GH-26 GH-27 GH-28 

Methylene chloride TR TR TR 

Trans-1,2-dichloroethene TR 

Chloroform 22 

1,1,1-trichloroethane TR 

Trichloroethane TR TR TR 

1,2-dichloroethane TR 

Tetrachloroethene TR 

Benzene 

Toluene 

Vinyl Chloride 

Ethyl Benzene 

1,1-dichloroethane 

TOTAL VOLATILES 11 32 0 10 

GH-36 

0 

Note: = Not Detected Source: G & H 1986 

TR• Trace [<10 ug/L (ppb)J 



SUKHAR.Y OF CHEMICAL ANALYSES OF GROUNDVATER SAMPLES 

FROM SITES 11 AND 26 TAKEN IN 1986 

(ug/L) 

Yell Number (GM-) 

Compound 26 28 36 46 47 48 49 so 51 52 

Hethylene chloride 

Trans-1,2-dichloroethene TR TR TR 39 530 
Chloroform TR 

1,1,1-trichloroethane 

Trichloroethene 21 
1,2-dichloroethane 

Tetrachloroethene 

Benzene 32 21 59 18 TR TR 

Toluene TR TR 21 

Vinyl Chloride 16 54 14 TR 390 TR 73 

Ethyl Benzene 33 

1,1-dichloroethane TR 

TOTAL VOLATILES 65 94 132 27 437 4 813 

Lead 69 

NT 

Mercury 21 NT 

Note: -- = Not detected Source: G & M 1986 

TR = Trace [<10 ug/L) 

NT = Not tested 



()" 
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). 

0 
(, 

souncE: U.S. Naval Air Sidon, P911111Cola. Fklflda 19117 and 1888; Ecology and Envkonmen1. tnc, 1991 

KEY: 

0 T •mpot•ry Mon11011no w.11 

• SDI Ooilng 

SCALE 

0 200 ~00 600 800 1000 FEET 

@ All>Hlol Sample TW001 TempotBI)' Monlloong Well 001 
F3 E:3 E=3==-:J 

1001 Sol eoong oo 7 

ASBESTOS SAMPLE, TEMPORARY MONITORING WELL, AND SOIL BORING LOCATIONS -
NAS PENSACOLA SITE 13 

!~! 
TWOIO 

I 
I . . 

I . 
I 



Sllllllll'f UALJTICA.L Sca&DlllG USULTS FOR SOIL SAIU'US 
11AS tusa.cor.a 11n u 

!All leSaltS ia _,j'l,, Wtlesa DOtad) 

S••pl• Nuab•r tLoc•tionl 

IO.t•c:tio• PllSOOU PllSOOlA PllS002A.Da PllSOOlA PllS004A PllS004B PllS005A PllS005B 
P•r•••t•r Ualt !BOOU) 18002"1 UOOZADI IBOOlAI 18000 I 1800481 IB005AJ IB005BI 

Chro•iu• l•CJ/kCJI l 1. l 5.8 12 
ZUlC 1•9/ktl J 2.0 2.5 l.9 16 l.l 
LHd 1•9/k'JI • 12 
Cad•&u• l•CJ/k'JI 0.5 0 92 0 .12 1. 2 6 
Copper l•CJ/k9J J.5 l.1 6.1 

TRPHs l•CJ/kgl s 22 H 26 20 510 61 2,800 210 

Methylene Chloride l,000 ll,000181 .. )00181 5,100 l,900 1,100 l, )00 

Total PAHs as 
B•na:o-a-pyr•n• l,000 I LI l,600 2,lOO ILi 28. 000 12,000 

Phenols aa 
Trichlorophenol J,0001 51,000 24 '000 ILi 

lay at end of tabla. 



4Cont.t 

Saaph Huab•r I Location I 
·-----

IDet•ctio• PllS006A Pl 150069 Pll5001A PllS0078 PllSOOIA PllSOO!IA PlJSOlOA Pl lSOl lA 
Para••t•c Llait 1aoou.1 180061) UOOlAI (800181 111008" I l11009Jl.I I BOIOA l t 601 U. l 

-----

Chro•iua (ag/kg) l o.o ) . Ii l. 4 
l.i. nc: l•g/k<J I J 0.5 ). 1 

LHd l•g/kgl I 8.1 
Cada au• l•g/kg I o.s 
Copp•r I •CJ/kgf 2.5 

TRPH11 l•g/kgl 5 410 9l 1.1 11 ll 1 1 8.4 l 1 

"•thyl•n• Chlorid• 1,000 l, 000 4,JOOIBl 

Tohl PAHi .. , 
l•n&o-a-pyr•n• 1,000 17,000 ILi I LI ILi 

Phenols •• 
Tr:ichloroph•nol J,0001 

·-··--~-

S•y at •nd oC tabla. 



ccont.) 

IO.tectio• Pll5012A 1'1)$0121 
....... et•l' Li•lt 1801JM 180128) 

Chro•iu• !•9/k9J l 
Unc f•g/kgl I 
LHd C•g/kg) t 1.6 
cad•1ua C•9/k9I 0.5 
Copper l•9/k9) 2.5 

TRIPHs l•<J/k<JI 5 ll 14 

Hethyl•n• Chloride 1,000 1,000 

Total IPAHs aa 
lenzo-•-prr•n• 1,000 

Phenols as 
Tric:hlorophenol 2,0001 

Not•: Th••• r••ult• were reported on a wet-wet9ht ba•ia. 

key: 

•Duplicate oC aaapla PllSOOJA. 

Qualifiers: 
Ill • Co•pound alao pl'e••nt in ••thod blank. 
ILi • Praaent below atatad detection lt•tt. 

Dash 1--1 indicates co•pound not det•cted. 

Source: Ecology and Envaron••nt, Inc., 1991. 

S••pl• Nu•b•r ILocat1onl 

PlJSOllA P1JS0ll8 l'llSOlO. PlJSOlSA PllSOl 58 PllS016A 
{101 JA.) 180ll81 (IOlUI C 801SA l IBOISBI (8016"1 

1. 6 l . 5 

S.6 4.5 4. 2 
0.19 

1) 1.0 19 19 26 20 

1,100 1,000 



Par•••t•I" 

Chro•l.u• 
hnc 
Lead 
C•d•iu• 
coppu· 

1,2-Dichlorobencene 
l,t-Oichloroben1•n• 
l,l-Dlchloroelh•n• 
l,l-Dlchlotoeth•n• 

Tot1l l'Alta alli 
lenao-a-pyr•n• 

lt•y: 

SUMl&lll' &ID.LITlCAL SCSJllJllllll USULTS roa GllOUWDWA!'U SMU>US 
Cnoll TSJU'OllUI' lll091TOUllG tin:U.S) 

IO.t•ctioa 
Ua!t 

10 
10 
to 
s 

2S 

lO 
ll 
11 
IO 

1001 

llU fUSACOLl. SITS lJ 
(All results la ~9/L. eml••• aot•dl 

Sa•ple Hu•b•r ILocationl 

1'llGW002 l'l lGW007 
fTWOOl) ITW0071 

)0 II 
510 10 
Sl 

5.6 
110 

22 .. 
HO 
110 

110 

PlJGWOll 
ITWOll I 

)0 
IS 

5.6 

l'llGW016 
C n~Ol6 I 

51 

•o 

Daah 1--1 indlcataa co•pound not d•t•cted. 

Source: Ecology and Environ••nt, Inc., 1991. 

PllGW016D• IFPDWS/ 
I TWO 16 I rsows 

50 
5,000 

50 
lO 

1,000 

15 
71 
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OllWHAGEWA YS 

..... 

ICD: 

1)::::::::l> Wllllr Carll'a S&ICll.n 

• Sal8crlna 

O· Ttmpenry..,,.... W9I 

A Sidll'nerlS Slftllllll LIXllllCln 

I 
' ' >- ·1 ' <' ' ' I :um: I 

': 'TWD01 
: .. ~@I 
. .... I 

, ·~ I 
I 

SCALE 

PENSA COL.A 
SAY 

PENSACOU. BAY 

o. -==---==<IOOl'E!T 
• 

DW '111112 PMICIM9 Nr ........ LDmlM ,.,._, .. ,_..,.. . .., 

PARTICULATE AIR SAMPLING, SEDIMENT SAMPLE, SOIL BORING. AND 
TEMPORARY MONrTORING WELL LOCATIONS - NAS PENSACOLA srre 14 



SUIUlA.R'f UAl.T'rlCAL Sa&UlllG USULTS roa SIDltu:ft 
IDS rusacou SITS u 

IUl result• ia ~9/llCJ, 11111••• noted) 

IO.t•CtlOD PHSDOOl 
P•r•••ter Li•ltl ISDOOll 

Chroaaua l•9/k9l '·' l. 5 
line la9/ll9J 2 6.S 
Lud Ca9/ll9J • Nickel l•CJ/kg I t 
Copper Cag/1191 J.S 

TRPHa l•<J/kgl s ll 

"ethylene Chloride 1,000 1,)00(81 

Total PMa as 
B•ni:o-•-pyrene l ,000 ILi 

Phenols •• 
Trichlorophenol 2,0001 2,200 

key: 

Qualih•u: 
fBt • Coapound alao preaent in aathod blank. 
ILi • Pr•••nt b•lov stated detection liait. 

Oaah 1--1 andlcataa coapound not datactad. 

Source: Ecology and Enviconaent, Inc., 1991. 

S••pl• Nuaber 

Pl4SDOOa PltSDOOl 
ISDOOH ISD0011 

l . 4 21 l.. n 
4.l 
9.l 
l.J 

5.4 

J,400181 l, 100(81 

l,100 l, 700 

4,)00 ILi 

SAllPLU 

ILocationl 

Pl4S0004 
{500041 

)1 

4!I 
6.6 
ll 
10 

7.4 

6,200181 

1,900 

J, lOO 

P14DOOS 
ISDOOSJ 

1. 6 
2. 7 

S,600!81 

ILi 

PHS0006 
CSD0061 

l.5 
9.1 

l, :>OO 

•. 700 



SUllllAH' AllALITICAL Sca&UlllO USULTS ro• SOIL SAftl'L&S ". llU •USAC:OLA SITS 14 
(All reaulta la ~'l/lt. uol••• aoted) 

Saapl• Nuabar (Location and Dapth lntacv•ll .. 
IO.tectio• PlUOOlA Pl4$002A PUSOO lA PltSOOtA P14S005A Pl4S005AD• PI t5006A. 

P•r•••t•c U•lt U001AI I llOOlA) 1800 lA I f llOOO I f8005AI 18005AI 18006"1 

Arsenic l•9/k9I 6.t 
Chro•lu• (a9/k9I I 9.1 16 l7 l7 15 11 12 
Zinc C•t/k9I 2 11 21 ]] l1 2l 15 15 
Lud l•9/k9J • Cadaiu• (a9/k9I 0.5 1. 5 2.0 2.2 2. l 2.4 1.7 1. l 
Coppar l•9/k9I J.S 2.7 4.0 4.0 4.l l.l 2. a 

TRPHs l•9/k9I 5 25 'L2 6.6 91 81 100 

H•thyl•n• Chlorid• 1.000 l. 700 2, lDO l,900 l,lOO l,100 l. 200 I, 100 
Trana-l,2-0ichloroath•n• ..... 
1,1,l-Trichloroethan• l,OH 

Total PAii• •• 
8enco-a-pyren• 1,000 1.100 l,100 2.800 2. too ILi l. 500 1,200 

Ph•nola •• 
trtchlorophenol 2.0001 ll, 000 5,000 J, JOO 16,000 20,000 7,500 4,lOO 

l•y at end of table. 



tcoat.t 

Auenic l•9/k9I 
Chroaiu• l•9/k9I 
Zane I •9/l«J I 
Lud f•9/k9I 
Cada1u• 1•9/k•U 
copper 1a9/k9I 

TRPHs 1•9/k<JI 

K•thyl•n• Chlorid• 
Trans-1,J-Dichloroath•n• 
l,l,l-Trichloroeth•n• 

TOtill 11.AJls as 
B•nco-a-pyrene 

Phenols •• 
Tricblorophenol 

K•y •t end of table. 

llMt•ctioa 
Li•lt 

'·' l 
J 
t 

o.s 
J.5 

l,000 
1,001 
l,001 

l,000 

Z, ooo I 

1'14S001A 
180071'.J 

200 

l,)00 

saapl• Nuaber (Location and Depth Interval) 

rusoou 
I BOOIAI 

l.4 
I. I 

0. 11 

1,800 

l, !100 

P14S0091' 
I 8009" I 

l. g 

HO 

1, 100 

1'14S010A 
(80101'1 

1,60018) 

PUS010B 
(1101081 

1,200(81 

P14S010C 
1801DCI 

16 

1,100(81 

l,100 

l,900 



I Cont. t 

Saaph Nuaber (Location and Depth Interval I 

I Detection PltsOlOD PUSOlOE Pl4S011A PltSOllB PltSOllC PltSOllD 
P•r•••ter Li•it fB010DI (11010£1 (9011AI 180111) IBOllC! IBOllDI 

A.-senic I •9/k9 I '·' Chroel.ua C•9/k9I l 
Zinc (•9/k9t J 4. l 2. l 
Lead 1•91•tl • Cadaiua l•9/k9J •. s 
Copper I •9/kCJ, J.S 

TRPH• l•9/k9I 5 l1 H 

Kathylene Chloride '·''' 1,100111 1,200111 
Trana-l,2-Dichloroathene l,000 
l,l,1-Trlchloroethan• 1,000 2,SOO 2,lOO 1,900 l, aoo• 

Told PAiis as 
••nso-a-pvren• l,000 

Phenols a& 
Trichlorophenol t.0001 

••v at •nd ot Ubl a. 



(Coat.a 

Saapl• Hu•b•r fLocation and D•pth lnt•rvall .··· 
IO.tectio• PlfSO UA Pl450128 P14S012C Pl4S012D PHS01200b Pl 4S012E 

P•c•••t•r U•lt CBOUAI 1801281 18012CI 1801201 1801201 (8012£1 

Acs•nic l•t/ktl '·· Chcoaiua l•t/k'.fl • Zinc C•t/kCJI J l.1 • • 2.4 
LHd Ca9/kql • 10 
Cadaiua l•q/ktl 0.5 
copper 1 •<J/k<J I J.5 

TlfPHs l•t/ktl s 14 

Hethyl•n• Chloride l,000 
Trans-l,2-D1chloroetb•n• 1,000 
1,1.l-tcicbloroetban• 1,000 I, 500 1, eoo 1,600 l,100 

Total PAJls as 
llenso-a-pycene l ,000 

Ph•nols •• 
trichloroph•nol l,0001 (LI 

Key at end ot table. 



ICoat.t 

l'acaaat.er: 

A nan I c I •9/k9 I 
Chroaiua f•9/k9I 
Zinc (•9/k<JJ 
Lead fa9/k9I 
Cadalua fa9/k9) 
Coppec l•9/k9t 

Tlll'Ha l•<J/k<Jl 

Methylene Chloride 
Trana-l,J-Dichloroath•n• 
1,1,l-Trlchloroethane 

Tot.al PAHi .u 
Baru:o-a-pyren• 

Phenol• aa 
'Trichlorophenol 

lay at •nd of tabla. 

IO.tec:Uoa 
Li alt 

'·' l 
2 
4 

0.5 
J.5 

5 

••••• 
l,HI 
l,000 

••••• 

J,1101 

l'ltsOllA 
IBOllAI 

2.6 

(Saapl• Nuabac (Location and Depth Interval I 

l'ltSOllll 
llOllBI 

l'USOl lC 
IBOllCI 

1.1 
l.9 

l'USOllD 
IBOllDI 

l'lfSO 11£ 
I BOll£1 

l.4 

1.6 

PHSOl 0. 
I BOUAI 

I. s 
2.l 



ccont.t 

Arun&c (•g/k9I 
chroaiua tag/kg) 
Zinc ta9/kgl 
LHd l•9/k9I 
Cadaiu• t•':J/kgl 
Coppu t a9/k9 I 

TRPlls tag/kg I 

"•thyl•n• Chloride 
Ttana-l.2-Plchloroeth•n• 
t,l,t-Trlcbloroethane 

Total PAiia as 
8enzo-a-pyrene 

Phenols as 
Tcichlorophanol 

10.t•ction 
Li alt 

'·' t 
J 
t 

1.5 
J.5 

s 

1,000 
t,OH 
1,000 

1,000 

J ,ooo I 

Pl 450148 
(901481 

l. 6 
J.1 

l6 

Note: Th••• r•aults w•c• r•port•d on • wet-weight baaia. 

11.•y: 

• i · bDup acat• of saapl• 
Duplicate of aaapl• 

cDuplic•t• of •••pl• 

PlUOnA. 
PltsOUD. 
PlUOUA. 

Da&h 1--1 1ndic•t•s coapound not detected. 

Qualifi•u: 
fll • Coapound also present in aethod blenk. 
ILi • Pc•s•nt b•lov stated d•tectlon liait. 

Source: Ecolo9y and Environaant, Inc., 1991. 

P14S014C 
lllOHCI 

2.9 

6.S 

l'14S014D 
1801401 

l.O 

6.0 

1,600 
l, 100 
l, 200 

P14SO l SA 
I llOlSAI 

2, 100 

PltSOl6A 
I 110l6Al 

2 ) 

1'1450161\.Dc 
I B016At 

1 . s 
2.1 

9.l 

2,000 



P•r•••t•r 

• Chroaiua 
line: 
Lead 
Cadaiu• 
Hic:hl 
Copper 

Total PMfa •• 
B•nzo-•-pft•n• 

fhenoh •• 
trtcllloroph•nol 

k•y at •nd of tabla. 

SUlllU.Jl1' UAl.TTICAL SCIUlDUki USULTS ·roa GaoUS'DMl\.T&A SAIU'U:S 
I PltOll ftllHllUl1' llO•ITORI llG WU.S) 

llA5 PSaSACOLll. SITS lt 
(All r•aulta ta -g/L, wal••• aot•dl 

Saaph Huab•• I Location I 

IO.tectioa PltGWOOl PUGWOOlo• PltGWOOI PltGW009 
Liait ITWOOll ITW0071 ITWOOll ITW0091 

10 ll 17 16 
10 200 160 110 l6 
tO HO llO 100 
s 

to 
H 51 42 55 

100 

1001 ILi 

PHGWOIO PltGWO 11 lf'PON'S/ 

ITWOIOI fTWOll l f'SDlitS 

·----

IJO so 
40 140 5,000 

120 50 
ll 10 
49 
29 1 , ooo I 



fCODt.J 

IDetectioa Pl4GW0l2 
Paraaater:: Uait CTW0121 

Chroaiu• 10 110 
line JO 120 
Lead to 
Cadaiua 5 11 
Nicka l tO 56 
Copper 25 )6 

Total PAHll •• 
B•n10-a-pyrene lOO 

Phanols aa 
'friclllorophanol 100 I 

IPPIJWS s Plor::ida triaar-y Driokia9 Water Staodard. 
fSPMS • florlda Secoadaay Drioli•t Water Staadard.I 

•ouplicate ot s••pl• Pl4GW007. 

Dasll 1--1 1ndic•t•• coapound not d•tected. 

Quallfhr: 

ILi • Present below stated detection lta&t. 

Source: Ecolo9y and Environ••nt, lnc., 1991. 

Pl4GW0ll 
CTWOll 1 

46 
57 

5.5 

Sa•ple Nu•b•r 

Pl4GW014 
ITWOlf l 

n 
64 

(Location I 

Pl4GW0l 5 
ITWOlS) 

69 
n 

51 

ILi 

I LI 

Pl4GWO 16 I l'PIJWS/ 

ITWOl 61 FSIJNS 

15 50 
49 5,000 

50 
10 

l. ooo I 



/ 
IC.AU 

O 200 •OO 900 FEET 

KEY: f;!l Sl'IMI Flow SiallQn 

.... Seclinllnl S&mcll• LOClllOn 

+ SUl1lct waw ano s.aimen1 sarno. LOC:allan 

SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS -
NAS PENSACOLA SITE 30 



SIDlllAST AllALl'TI CAL SC::U:UlllG USULTS fOI SU'lllACI NAU.I SMl'U:S 
llAS fUISM.'01.A SIT& JO 

IA11 r••ulte ia ~CJ/L ual••• ootedt 

Sa•pl• lfuaber (Location I 

IDetecUoa Pl0SW002 PlOSWOOl PlOSWOU Pl0SW006 Pl0SW007 PlOswooe I l'SWS 

Paraaat•t Uait 1swoo21 ISWOOU ISWOOH (SW0061 (SWOOll 1swooe1 

Arsenic " 11 120 50 

Chroaiua 10 52 !>O 

Zinc JD 100 110 110 lSO 60 l !>O 1000 

Copper JS 101 

Trichloroethene 101 



ccoat.t 

IDetectloa Pl0SW010 PlOSWOlODa 
Paraaet•ir Llllit UWOlOJ CSWOlll I 

Araenic " 
Chroaiua 10 

Zinc JO to l9 

Copper J5 

Trichloro•th•n• 101 

11.•y: 

IPSllS rloirtda Claaa Ill Surtac• .. tar Staadardl 

•ouplic•t• of •••pl• PlOSWOlO. 

Dash (--1 indicatea coapound not d•tect•d. 

Sourc•: Ecology and Environa•nt, Inc., 1991. 

Saapl• Hu•b•r I Location I 

PlOSWOll Pl0SW012 PlOSWOU Pl0SW011 PlOSWOH I PSWS 

fSWOlll cswou1 CSW014 I (SWOl '11 (SW02l 1 

50 

50 

65 ltO 210 110 210 1.000 

llO 101 

16 



SU'tlllUl'I: UALnlCU. SCUUl91:t USULTS ro• SllDIBJIT SIJU'US 
IDS rnsACOU. SITS JO 

CUI r••ulta i• 11CJ1•11 llDl••• aot•dl 

Sa•ph Nu•b•r I Location) 

IO.t•ctio• pJOSDOOl Pl0SD002 PJOSDOOJ PJOSDOOt P)0SD005 Pl0SD006 Pl0SD001 
tara••t•r Li•lt ISDOOll 1500021 (SDOOJ I 1500041 ISDOOSI ISD0061 ISD0011 

Ac••nic '·' 11 
Chro•iu• 1 ]) l, 800 l,)00 lS H 26 Sl 
Zinc 2 ll 1]0 IJO H l1 a. t l2 
Lead • 16 400 550 41 ]!) .. 
Cadaiu• •.5 o.u 45 n i. e l.) 0 .59 I . 8 
Nickel • 6.J 
Copper 2.5 

). ' tl 15 ll 5.9 7.8 
Salver l Ll l. 5 

TllPH!i 5 6,000 ll, 000 uo uo 10 120 

"•thylen• Chloride 11111/k<JI l,HO 5,20018) 5,200181 5,400181 t, !>OD (Bl t,)00(81 2. 100(81 
l,l,l-Trlchloroethan• I 119/k<J I l,OO• 

Total PAiis Ali 

llenao-•-prr•n• (pg/kg I 1,•00 1,200 1,700 ]J,000 )0,000 l,100 (LI S,600 

Phenol• as 
Trichlorophanol (pg/kg I 2,000 6l. 000 6,600 4,400 

Oieldrin/4,4-DDE 1119/k<J) l,000 
Total PCB• (µg/kgl s.0001 I LI ILi 

••v at end of table. 



(Coat.I 

Saaph Nuabec I Location I 

IO.tectioa PlOSDOOI Pl0SD009 PlOSDOlO PlOSDOll Pl0SD012 Pl0500ll PlOSOOlt 
Par•••l•c Liait ISDOOl I I SD009 I 1$0010) ISDOll I ISD012 I (SOOll I ISDOUI 

As-senic '·' Chro•iu• l 19 10 2.4 i. a 60 120 l2 
Zinc J n 19 lO t2 89 85 51 
La ad • 6.1 14 l.6 u H 180 10 
Cadaiua 0.5 0.18 2. 5 u 2. 4 
Nickel • 5.a 
Copper l.5 2.9 5.0 4.1 14. 11 Hi 16 
Silver l 1. 6 

TllPHs 5 40 n Jl !il 290 720 5a' 

H•thylene Chloride 1119/kq) 1,000 1,100181 2),000181 1,100181 1,100181 20,000181 1,700181 19,000181 
1,1,l-Trichloroethane ( 119/lt<J I a.••• l,000 

Total PMI• as 
l•n&o-a-pyr•n• I pq/ltq 1 l,GOO ILi 1,600 1,200 1,100 I LI l,100 

Phenol• •• 
Trichlorophenol I p<J/lt<J I J,000 2,600 

Dieldrin/4,4-DDE fpg/kql l,000 
Total PC8a (p9/k9I 5,0001 

Kay at and of table. 



(Coat.I 

Saaple Huab•r 

IO.t•ctioa elOSDOlS PlOSDOUDa Pl0SD016 PJOSDOl1 
Paraaet•t Ll•lt UDOU) fSDOl5 I ISDOU I ISDOlll 

Ara•nic '·' Chl'ODiua l 17 l6 10 l. 6 
Zinc :I 16 .,. 100 H 
Lead • l]O 120 IOO ll 
C1da1ua t.5 1.1 1.) 1.. 
Nickel • Copp•t :1.5 n .. 91 10 
Si.lv•r l 

TRPHs 5 HO to 170 52 

Hathyl•n• Chlorid• C119/k9I a.•oo 1,100181 5,100181 l,500181 2,900181 
1,1,l-Trichloroethane C1tt/k9I ..... l, 100 

Total PAiis a11 
l•nao-a-pyt•n• I 11g/k9 I l,too 

Phenols •s 
Ttichloroph•nol 1119/kgl 5,000 I LI 

Oi•ldrin/4,4-DDE (µ9/kgl l,000 (Lib I Lib I Lib 
Total PCBI 1,,g;k9t , ..... ILi 

Hot•: Th••• results W•t• t•ported on a w•t-w•ight ba1ia . 

• guplicat• of •••pl• PJOSD015 
I Detectoa ll•lt for •••cifie4 ••r• .. t•r iacr••••d bf a factor of J ta tbi• •a-el•.t 

Df•h 1--1 indicatas coapound not detected. 

QualUi•i-1: 
CBI • coapound alao pr•••nt in ••thod blank. 
ILi • Present below d•t•ctioa llalt. 

Sourc•: Ecology and Environ•ent, lnc., 1991. 

(Location I 

PlOSDOll PJOSD01' Pl0S0020 P lOSOOll 
ISDOU) (SD019) I SD020 I I SD02l I 

6.l a2 l l 18 
69 100 240 H 
81 61 91 12 l., l. l l. l 

1 l 4. t 
61 )6 2l 10 

u 100 16 44 

2,100181 l, 5001111 l. tOO(BI l,t00181 

ILi 2,800 

I Lib 
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I NORTH CHEVALIER .". 
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SITE 30 
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~:' (.1 ,, 
/1 FORMER 

ORW-1 

I) AW-2 
• 82 

0 RW-3 

' SLUOClE ----~·i 

SOURCE: Geragniy & Millet. tne .. 1981: ECCIOQY 111C1 Ermronment. lne. 1991 

SCALE 
Oi'---------'3~0-0 ______ .-;600FEET 
&** &** I 

-----= snatMO arn enc:cmouM1 
----.. Siles 3.2. 33, and 35 

1W1'P lnclUlll'lll Wa......., Trftll'l*'ll Plan! 

• Shallow Monua11no Well 
(12·1S IHI 81..Sl 

• 

lntemieota.tt Mon!DYIO w.11 
( 40-40 feet 81..Sl 

Oeeo Moni=nno Well 
(65- l&el BLS) 

NOie: ClUSletlld Weil Sl•s. 
Are Cltc:!tlO 

SITE MAP - NAS PENSACOLA, SITES 32, 33, AND 35 



SIJIVtlJll or SODltnl co•ClllT'a.ATlO•S •• GROtlllDWAT&R 
SAIU'LES COLLICTID AT 11.11.S P&RSACOLl SITES 12, ll, AJID JS 

(All reaulta ia ag/LJ 

S••(!llni Oat• IHonth/Year1 
Honitoring 

' Well 1/64 10/64 9/15 1/81 12/81 2/88 6/88 8/18 ll/88 l/89 

GH-14 NR rm NR NS Nil Nil NR NII NR 200 
GH-6) NS NS NI\ NS no 420 119 .... NII 515 
GH-64 NS NS NA NS no 200 86 142 NII 55 
GH-65 NS NS NA NS 120 l l 0 11 0 76 NII 100 
GH-66 NS NS NA NS 640 610 521 465 NII 662 
GH-611 NS NS NI\ 88 61 61 12 19 NII 51 
GH-69 NS NS NA NS 510 500 561 591 NII 669 
GH-"ll NS NS NA 18 9.11 5.1 4 7 NII 1,201 
GH-72 NS NS NA NS 19 H H 1l NII 2,191 
GH-lli NS NS NA NS 2l0 190 201 501 NII 22 
GH-11 NS NS NA NS 51 4l 40 JO] NII I I 1 
GH-84 NS NS NII NS NA NA NA NA NII 4,450 
PCS-l NS NS NS NS NS NS NS NS NS NS 
PCl-l NS NS NS NS NS NS NS NS NS NS 
PCD-l NS NS NS NS NS NS NS NS NS NS 

Key at end of table. 



(Coat.I 

Sa•plinq D•t• 1Month/'hu I 
Honitorinq 
W•ll 5/19 8/89 11/89 3/90 5;90 8/90 

GH-lt 114 110 Ut 140 120 NS 
GM-6J Ht .. , nt 560 510 550 
GH-64 l.a 105 HI ]20 :no llO 
GH-65 t. 78 l ,010 ea .9 120 110 uo 
GH-66 6. 83 160 IU 120 no 510 
GH-68 69 600 69) 77 81 90 
GH-69 an 611 691 690 600 610 
GH-11 251 NS 110 6.7 12 NS 
GH-72 211 NS 21.4 l 1 l] NS 
GH-76 l9. l NS lJ6 100 64 NS 
GH-71 l.41 NS 46.5 4t 28 NS 
GH-14 10,200 t,tlO 5,5t0 • , 100 t,tOO NS 
PCS-1 NS NS NS NS 19 1. ~ 
PCI-1 NS. NS NS NS 120 uo 
PCD-1 NS NS NS NS 1)0 160 

Not•: Bold nuiab•r• indtc•l• value •Kc••d~ fPOWS of 160 ia<J/L. 

NS • Hon1torinq w•ll did not ••1st, or •K15t•d and was not ssapled. 
NA • ftonltorinq well sa•pled but ••~pl• not •n•lvs•d for this par•••t•r. 
NR • No data reported. 

soucc•: &coloqy and Env1ronaent, Inc., 1991. 

11/90 }/91 7/91 

130 56 25 
560 uo 500 
290 120 )20 

92 91 96 
HO 610 610 
u 81 89 

670 580 610 
150 6.1 l.2 

60 53 19 
110 110 110 

l,100 200 150 
t,700 lt,000 NS 

5.2 220 6.1 
110 ]60 210 
190 110 110 



Monitoring 
Well 

GH-66 

7/U 

NS 

l0/84 

NS 

SUIOtAlll or CADltlUll co•C&llT1lATI08S 18 GROUJlllWATER 
SAIU'U:S COU.ICCTED AT aA5 PUSACOLA SITES 12, ll, AJID l 5 

(All r•&ulta in ~g/L) 

9/8S l/87 2/87 5/87 8/87 12;87 

NA NS NI. NA NA NA 

sanpling D•te IHonth/Y•ar) 
Hon1toring 
Wdl 11/81 )/89 5/89 8;89 ll/89 )/90 5/90 8/90 

GH-66 NR NI. NI. NI. 

Note: Bold nuabers indicate value exceeds fPOWS of 10 µq/L. 

ICey: 

NS •Monitoring well did not exist, or existed •nd vas not sanpled. 
HA • Honitorin9 well •••pled but sample not an•lyzed for this paraaeter. 
NR • No data reported. 

• Paraaeter not detected. 

Source: Ecology •nd Environment, Inc., 1991. 

NA Jl 

2;88 6;U 8/lla 

NA NA 

11/90 l/91 7/91 

NI. 57 NA 



SlDlllA.81 OF CDJIO"IUK co•CEllTllATIO•S •• GROUllllWATER 
SMPUS COLL&CTED AT llAS PIUISACOLA SITES J2, Jl, UD 

tJlll reault• ia ~g/Lt 

S•apl ing D•t• (Konth/Y••rl 
Honitol"i.n9 
Well 7/84 

GK-66 NS 

Honitorin9 
Well 

GH-66 

11/U 

NR 

10/84 

NS 

)/89 

NA 

9/85 1/87 2/87 

NA NS NA 

1/89 ll/$9 

NA NA NA 

Note: Bold nu•ber1 indicate v•lue exceeds fPDWS of 50 µ<J/L. 

ICey: 

5/87 

NA 

)/90 

HO 

NS •Monitoring well did not exist, or ex1at•d and was not s••pled. 
NA • ftonitorin9 well sa•pl•d but saaple not •n•ly~ed for this para•et•r. 
HR • No data reportad. 

Source: Ecolo9y and Environaent. Inc., 1991. 

8/87 

NA 

5/90 

NA 

)5 

12/97 2/88 6/88 8/88 ---

NA NA NA NA 

8/90 11/90 1/91 7/91 

240 NA .)60 NA 



SUllllAJll Of' L&AD CO•e&llTllTIO•S I• GROUlllJlllATIR 
SMU'LSS COLLIECTEO AT llAS PEllSACOLA SITES 12, ll, A5D 

IAll results ta pg/Lt 

Monitoring 
W•ll 7/14 

GK-66 NS 

Monitoring 
Well 

GM-66 

11/81 

NB 

10/U 

NS 

l/89 

NA 

S••pling Oat• 

9/15 1/81 2/87 

NA NS NA 

8/89 ll/119 

NA NA 

Note; Bold numbers indicate value exceeds fPDWS ot 50 µg/L. 

Key: 

lt'lonth/Yeu I 

5/87 

NA 

l/90 

2.6 

NS •Monitoring well did not exa&t, or eK1sted and was not s••pled. 
NA • Monitortn9 well •••pied but •••pl• not analyzed for this p1ra•eter. 
NR • No data reported. 

Source: Ecology and Environment, lnc., 1991. 

8/87 

NA 

5;90 

NA 

JS 

12/87 2/88 6/81 8/88 

NA NA NA NA 

8/90 11/90 )/91 1/91 

NA 400 NA 



SUIUtA.al or All.Sl•IC CO•CE&n'RATI08S l• GROUllDMAT&• 
SMIJ'US COLLECTIED A'J' llAS H•SACOLA SITll:S l2, lJ, UD lS 

IAll results ia ~q/L) 

Honitor:inq 
Well 10/84 9/85 1/81 12/81 2/88 6/91! 8/811 

UG-1 

Honitorin<J 
Well 

UG-l 

NA NA 

5/19 1/89 

NS NS 

ll/89 )/~0 5/90 

51 

Note: Bold nuabera indicate value exceeds fPOWS of SO µq/L. 

Key: 

NA 

8/90 

NS •Monitoring w•ll did not •aiat, or •Kisted and wa& not 1aapled. 
NA • Honltorln9 well saapled but saapl• not an•lyced for this paraaeter. 

• Paraaeter not detect•d. 

Source: Ecoloqy and Environaent, Inc., 1991. 

NA fl A 

11/90 )/91 

2.6 

11/98 )/89 

NA 

l/91 



SUJOIA.RT 01' BllCUKT co•CEllTUTIO•S I• GROIJ1IDllQ.T&a 
SAKl"LSS COLLECTICD AT llAS P£11SACOLA SlTIS ll, ll, AllD 35 

lAll r••ult• in ~g/LI 

Honitorinq 
Well 1/14 10/84 9/15 l/8 7 12/87 2/88 6;88 8/88 

GH-11 NS NS NS NS NS NS 

Honitoring 
Wdl 8/119 11/89 )/90 5/90 8/90 

GH-11 O. H ••• 

Not•: Bold nuabers indicate value eaceeds l'PDWS of 2 µq/L. 

NS • Honitorin9 well did not eai1t, oc eaisted and wa• not saapled. 
• P•r•••ter not detected. 

Source: £colo9y and Enviconaent, Inc., 1991. 

NS 

!IS NS 

11/90 l/91 

11/88 l/89 

NS 

7/91 



StnlKAJll' or YlftL CBLOIUD& co•CUSTRATIO•S l• GllOU11l'.JWATU 
SAllPUS COLLSCT&D AT IU.5 t&•SACOLA. SITIS n. ll, UD )5 

UUl reaulta la ug/J.I 

Sa•phng D•te 1Honth/Ye&£1 
Honito£ing 
Hell 2/U 7/U 10/14 9/85 4/86 1/17 2/87 5;8 7 8/87 12/87 2/88 4/88 6/88 8/811 

OG-1 NR to l2 NS NR NS NR NR NR NS NS NS NS 
OG-2 NR NS NS 1 NR NS NR NR NR 21.J I NS NS NS 
oo-t NR :zo 16 NS NR NR 21.JI 2SOIEI NS 
OG-5 NR ' NS NR NS NR NR NR NS l (.JI NR 
00-6 1) NS NR NR NR NR NS NS NS NS 
GH-1 NR NR NR NA NR NS NR NR NR NS NS NR NR NR 
GH-9 NR ffS :n NA NR NS NR NR NR NR NR NR 
GM-10 NR NS l NA NR NS HR NR NR NS NS NR NR NR 
GH-6t NS ffS NS NR NS NR NR NR 21.J I NR NR NR 
GM-6' ffS NS .ns 21 NR NS lt6 no 110 NR NR NR 
GM-69 NS NS HS J NR NS 11 22 ll NR NR NR 
GH-75 NS NS NS NR NS NR NR NR ) l.J, 21.J t NS NS NS 

gey at end of table. 



SUIUIAlll or 1,1-DICBLOROETllEIR CO•C&STRATID•s~ IB GROU'SDWATER 
S.IUU'LES COLL&Ct'ED AT llAS Pl•SACOLA SITES )2, ll, AllD l5 

IAll results io pg/LI 

S••pl1ng DU• tHonth/'i'e•r I 
Honi.tor inq 
W•ll 2/14 5/84 7/84 10/H 9/8 :> 1/81 2/87 ~/81 8/87 12/117 2/811 6/88 8/88 

DG-l NS NS 100 NS NS NR NII NII NS NA NA 
DG-6 I <10 25 NS NII NR NII NS NS NS 
GH-1 NS NS NA NS NR NR NII NII NII NII NII 
GM-9 NS NS 125 (LI NA NS 11 NII NR NR NII 
GM-U NS NS NS NS NS NII NR NR 9 tlll 

GH-66 NS NS NS NS uo NS 446 NR NR no 120111 500 NII 
GH-61 NS NS NS NS NS NR NR NII NR 
GM-69 NS NS NS NS NS NR NR NR 2 (JI NR NR 

Key at end of t•bl•. 



(Cont:. t 

SHpling Date fMonth/·hal") 
Monitol"in9 
Well ll/11 J/111 5/1111 8/89 11/89 l/!10 

DG-1 NS NS NS NS NS NS 
DG-6 NS NS NS NS NS NS 
GH-1 HR 125 JS 
GH-9 NR 
GM-64 NR 
GH-U HR no 1,100 1201 J, 120 l50Ut 
GM-67 NR 
GH-69 NR 

Note: Bold nu•b•r• indicate value exceeds FPDWS of 1 µq/L. 

NS • Honitol"in9 well did not exist, ot axiated and was not &a•pled. 
MA • Honltorlng well •••pled but •••Pl• not analyz•d fot thi1 pal"a••t•t. 
NR • No data l"epott•d. 

• P•r•••t•r not detected. 
ILi • Pt•••nt below th• detection l1•1t. 
IJI • Estl•ated valu•; coapound present below th• d•t•ct1on li•1t. 
IEI • Concentretlon exceedad calibrated l"&nqe of instru••nt. 

SOUl"ca: £colo9y and Environ••nt, Inc., 1991. 

5/90 

NS 
NS 

I LI 

8/90 ll/90 l/91 1/91 

NS NS NS NS 
NS NS NS NS 

260 t Li I LI 

91 



$UIGIJl.aT or 1,2-DICBLOROETBAll& CO•CSllTllATIO•S I• GROl.JllOWATER 
SAIU'L&S COLLSCTED AT aA.S PE•SACOtA SITIS l2, ll, Allt> JS 

CAll results in -g/L) 

Suapl1n<j Date IKonth/Y••rl 
Monitoring 
Well 

GM-9 
GH-U 

Monitoring 
Well 

1/14 

9,600 
NS 

11/U 

GH-9 NII 
GH-64 HR 

l0/14 9/85 l/81 2/87 

<l NA HS 
HS NS NII 

8/89 l l/89 

Hote: Bold nuabers indicst• value •xceeds fPDWS of l µg/L. 

key: 

5/87 

NII 

l/90 

HS • Honitorin9 vell did not ex11t, or ex11t•d and was not sampled. 
IA • Nonitorin9 vell saaplsd but saapl• not analyaad for this paraaatar. 
NR • No data rsportad. 

• ••~•••t•r not detected. 

Source: Ecology end Environment, tnc., 1991. 

8/87 

NM 

!>/90 

12/87 

8/90 

2/88 6/8& 8/118 

• 

ll/90 1/91 



5lDlll.AJll or CBLOROFOIUt CO•C&ll'l'RATIO•S ,. GROUJIDNATIR 
5AllPUS COU.SC'!'ED A'f llU PUSACOL& SITU lZ ~ ]] , UD l 5 

(All result• in ~CJ/Lt 

Saapl1ng Data IKonth/Yaarl 
"onitorin9 
Well 

00-1 

1/14 

NR 

10/lt 

120 

1/87 12/I 1 2/81 

NS NS NS 

S••pling Data l"onth/Yaarl 
"oni.torin9 
Well 

00-1 NS 

5/89 1/19 

NS NS 

11/U l/!10 5/90 

NS NS NS 

Note: Bold nu•b•r• indic•t• value axcaads FPDWS of 100 uq/L. 

K•y: 

NS • "onitorin9 well did not exist, or ••i.•t•d and was not •••pl~d. 
NI • No data reported. 

• Para•eter not detected. 

Source: Ecology and Environ••nt, Inc., 1!191. 

8/90 

NS 

6/88 

NS 

11/90 

NS 

a;aa ll/11 

NS NS 

)/91 1/91 

NS NS 



SutalAJll' or CA&llO• TICTILACllL081D& CO•CsaTJIATIO•S •• GJIOu.-DMATU 
SAlll'LIS COu..ECTED AT 1IJ\S flUSACOU sins 12, Jl, UD 15 

t!Ul reaulta ia pg/LI 

Honitortn9 
Well 

OG-1 
OG-6 

Honitorin9 
Well 

OG-1 
DG-6 

NA 
HR 

l/19 

NS 
HS 

1/84 

NR 
NR 

NS 
NS 

10/14 

tl!I 
9 

1/89 

NS 
NS 

Sa•pling Oat• lffontb/Yearl 

9/85 

NS 
NS 

1/117 

NS 

12/8 7 

t!S 
NS 

Sa•pling Oat• CHontb/Ye•rl 

11/119 

NS 
NS 

l/90 

NS 
NS 

5/90 

NS 
NS 

Note: Bold nu•b•ra indicate value eaceeds fPOWS of J pg/L. 

ley: 

NS • Honitoring well did not eaiat, or ••i•t•d and was not •••pied. 
HA • Honltorlng well 1a•pled·but •••el• not analyzed for this para•etar. 
RR • Ho data reported. 

• Para•eter not detected. 

Sourc•: Ecology and &nvironaent, Inc., 1991. 

2/U 

11/90 

NS 
NS 

6/88 

NS 
NS 

11/90 

NS 
NS 

11/111 

NS 
NS 

l/91 

NS 
NS 

11/18 

NS 
NS 

7/91 

NS 
NS 



... 
StnlllA.R'I or TRICBLOROrta&llS co•CDrraATIO•s I• GROUWDMATSR 

SAIU'US COLU:CTID AT SU eDSACOtA SITES u . :u • .IUID l5 
llJ.1 reaqlt• la ~g/LJ 

Honltoring 
saa2linll Date (Honth/Y•ar I 

Well 2/14 5/14 7/14 10/f4 9/85 1/87 2/87 5/87 8/87 12/11 2/118 6/88 

UG-1 NR NR NR NS NR NR NR NS 
DG-l NII NII 20 NS NS NR NR NR NS NS 
DG-J NII tlll NS NS ' NS NR NR NR NS 
DG-t NII NII lJ NS NR NR NR llJI NS 
DO-I 51 :n 20 u NS NR NR NR NR NS 
GM-I NII "" NA NS NR NR NR NS NS NR 
GH-9 NII NII 60 ILi NA NS l l NR 
GH-Ull NR tlll tlll NR NA NR HR NR NS NR NR 
GH-U NS MS NS NS t NS NR NII NR 50 
GH-U NS MS NS NS 2,600 NS 15,901 :u, 150 ll,600 10,000 •• 2001£1 6,)00 
OH-U NS NS NS NS so NS 11 • NR 
OH-H NS MS NS NS 10 NR NR NR 
GH-U NS NS NS NS l NS I 6 NR 
GH-10 NS MS NS NS 1 NS NS NS NS NS NS NS 

••r at end of table . . 



CCoat.t 

Se•plinq Date 
Honitorin9 
Well 1/U 11/81 )/19 S/19 1/19 11/19 

UG-1 ND ND ND 6181 
DG-1 NS NS NS NS NS NS 
DG-2 NS RS NS NS NS NS 
DG-4 NA NA NA 
DG-6 NS NS NS NS NS NS 
GM-I NS NS 56 11.JI llJI 
GH-t NS 41.J,81 
GH-Ull HR NS NR 6CBI 
GH-U NS 
GH-U 5,000 NA 1,900 6,500 11,000 l,tOOlli:) 
GH-61 NS 21l,BJ 
GH-61 llS t(.J,8) 
GH-H NS 1131 
GH-'JO llS NS NS NS NS NS 

Not•: Bold nuabera indicate value excaad1 FPDWS of J µg/L. 

ICey: 

NS • Honitorin9 well did not ••i•t, or eai1tad and wa1 not ta•pled. 
R~ • "onltorint w•ll •••pl•d but •••Pl• not analyaad for thi1 paraaetar. 
Ra • No data reported. 

• Para•eter not detected. 
(Lt • Pr111nt below th• detection li•lt. 
l.JJ • E1tiaated valua; co•pound present below th• detection liait. 
llf • Coapound also preaant in ••thod blank. 
1£1 • Eace•d• calibration li•it. 

Source: £colo9y and £nvironaant, Inc., 1991. 

(Honth/Yeart 

)/90 S/90 8/90 11/90 3/91 1/91 

ND ND ND ND ND ND 
NS NS NS NS NS NS 
NS NS NS NS NS NS 
NA NA NA NA NA NA 
NS NS NS NS NS NS 

NI. 

1,JOOC&) uo 1,200 12,000 

NS NS NS NS NS NS 



SIDOlU'I or l, l, l-TlllCBLOROETBAlf& CO•C'SftllATIOH •• GJIOUllDNATER 
SMPUS COLLSCTSD AT 1111.S HHACOLA SJTSS l2, J J, AJID 15 

fAll r•ault• ta 11<.1/LI 

Sa•pling Data fHonth/Y••rl 
Monitoring 
M•ll 7/14 10/14 9/85 1/11 2/87 5/87 8/87 

DG-1 110 5,900 NS NS NR NR NR 
DG-6 no 10) HS NR NR NR 
GH-1 NA NS Nft NR NR 
GM-9 11,500 ILi NA NS 156 NII NII 

Snpling Dat• ftlonthlY••r I 
Monitorln9 
Mell 11/11 

NS 
NS 
fll 
HR 

3/19 

NS 
NS 

1,200 

5/89 1/19 11/U 

NS NS NS 
MS NS NS 

' 

Mot•: Bold nuab•r• indicate valu• •aceeda FPDWS of 200 ug/L. 

lley: 

]/90 

NS 
NS 

NS •Monitoring veil did not ••!at, or •aiat•d and wa1 not saapled. 
BA • ftonltoring well •••pied but •••Pl• not analysed for tht• p•r•••t•r. 
KR • No data reported. 

• P•r•••ter Dot detected. 
fL> • Pr••ent balow th• detection liait. 

Source: Ecology and Environaent, Inc., 1991. 

5/90 

NS 
NS 

12/17 

NS 
NS 
NS 

8/90 
I 

NS 
NS 

2/118 

NS 

11/90 

NS 
NS 

6/84 

NS 
NS 
NR 

3/91 

HS 
NS 

8/88 

NS 
NS 
NR 

7/91 

NS 
NS 



SUl9IAU OF ~ ~<m D GllOl.lllllP.TD 
SMPL&S mu.acnD a% ms l'Dl5MJ)LA srns u. n. NE is 

(All ruults ill U<j/L) 

S•!!!pling Date IHonth/Y••rl 
tlonitoring 
Well 2/H 5/H 1/U 10/14 9/85 1/17 2/17 ~/17 1/17 12/17 2/U 6/U 8/U 

DG-1 NS NS 500 NS NS HR NII NR NS NS NS 
DG-J NS NS NS !IS n NS HR NR NII NS NS 
DG-J NS NS HS NS to NS NS NS NS NS NS NS NS 

oo-• NS NS 11 NS N1l N'R NII 
DG-6 ' <10 JI NS HR HR HR NS NS NS 
GK-I NS NS NII NA NS HR N'R NR NS NS NR NII 
GK-t NS HS. 615 t NA NS u n HR 
GH-U NS NS NS NS 6 NS Kl NII NR 
GH-U HS NS NS HS ' NS NR NR HR 
GH-H NS NS HS NS 9 NS NR NII NR 
GH-16 NS NS NS NS 5 NS I tt.J) t(.J) 
GH-69 HS NS NS NS NS NR NII NR 
GH-81 NS HS NS NS 11 NS NS NS NS NS NS NS NS 
GH-12 NS NS NS NS n NS NS NS NS NS NS NS NS 
GH-U NS NS NS NS J5 NS NII NII HR NA NA NA NA 

Key at end of table. 



ieoat. a 

ttonitorin9 
S.t5!lin~ D.tte l11onth/Y•arl 

w.u 11/U J/H S;H 8/19 11/19 l/90 !>/90 1/90 11/90 l/91 7/91 

DG-1 NS NS NS NS NS NS NS NS NS NS NS 
DCJ-2 NS NS NS NS NS NS NS NS NS NS NS 
00-4 NR NS NS NS NS NS NS NS NS NS NS 
DG-6 NS NS NS NS NS NS NS NS NS NS NS 
Git-I NR lJI 22 ' liJI ILi 
Gtt-!I Nit 
Glt-U NR 
GK-0 NR 
GK-64 NR 
GK-66 NR •c.:ia 
GK-H NR 4 ' l 1 ILi ILi 
GK-11 NS NS NS NS NS NS NS NS NS NS NS 
Glt-U NS RS NS NS NS NS NS NS NS NS NS 
GK-U NR llS NA NS NA NA NA NS NA NA NA 

Not•: llold numbera indicate valu• eaceads FPl:MS ot ) u<J!L. 

Key: 

NS • Jtonltortn9 well did not •xist, or ••istad and waa not ••~led. 
llA • flrmttorlng wll •U!Plttd but aa11111e not •n•lyxed for thi1 para .. tar. .. • No data nport•d • 

• P•r•••t•r not detected. 
fLt • Pr•••nt belov th• detection liait ,,,. • E•tl .. ted value; co1111ound pr•••nt below th• detection liait. 

Sou re•: Ecology .tnd Environa.nt, Inc., 1991. 



SUIDIAJlr or 8£•&&111: CO•C&STllATIO•S •• GROUllDWATSR 
SAld'US COLLSCTIED AT llU PUS.II.COi.A SlTSS J;f, ll • AllD 

CAil r•ault• in ~g/Lt 

Sa•pling Oat• t 11onth/Yn ir I 
Monitoring 
Ndl 2/84 5/U l/14 10/U 9/85 1/87 2/87 

oo-• NS NS NS ;z NS NR 
DG-5 NS NS NS 2 NS NS NR 
DG-1 J.5 <10 ND 2 NS NR 
GM-I NA NS 
GM-U NS NS NS NS NS 
GM-11 NS NS NS NS NR NS NR 
GM-U NS NS NS NS J NS 9 

Sa•pling Oat• tKonth/Y•airl 
Monitoring 
lf•ll I/II 11/11 J/19 5/19 8/19 11/19 

DG-4 Nil NS NS NS NS NS 
DG-!1 NR ... NR NS NS NS 
DG-1 NS NS NS NS NS NS 
GK-I 
GM-H NR 
GM-11 lfA 
GH-H If.II. J J Pt 

lfot•: Bold nu•b•t• indicat• valu• ••c•ada reows of l µ9/L. 

lt•y: 

lfS • "onitorin9 w•ll did not eaiat, oir •aiated and waa not •••pled. 
RA • Konltortn9 well •••pled but •••ple not analysad for thla pair•••t•c. 
.. • lfo data reported. 

• Par•••ter not d•t•cted. 
CLt • fre•ent below the detection liait. 
(JI • C•ttaated value: coapound pre•ent below the datection liait. 

Sour· Ecologv and Environaent, Inc., 1991. 

l/90 

NS 
NS 
NS 

I LI 
JC.O 

5/11 

NR 
NR 
NR 

NR 
l 

5/90 

NS 
NS 
NS 

35 

8/11 12/lll 2/1111 6/88 

NR l c .J t 0. 41J I NS 
NR NS NR 
NR NS NS 

;z 
NR 6 5 

1/90 11/90 )/91 l/91 

NS NS NS NS 
NS NS NS NS 
NS NS NS NS 

I LI 150 

CLI 



lCoat.1 

S•!!2lin~ D•t• IHanthl!Hrl 
Hanit.oring 
Nill 11/11 )/19 5/19 l/H 11/89 )/90 5/90 1/90 11/90 )/91 1/91 

00-l HS HS NS NS NS NS NS NS NS NS NS 
DG-J NS llS NS HS NS NS NS NS NS NS NS 
DG-4 NR NS NS NS NS NS NS NS NS NS NS 
00-, HS HS NS NS NS NS NS NS NS NS NS 
GK-I NR UI 22 , l t .JI IL) 
GK-I NR 
GH-62 NR 
Gtl-U NR 
GK-,. tlR 
GK-H NR ., ... 
GH-H NR • ' l l ILi ILi 
GH-ll NS NS NS NS NS HS HS NS NS NS NS 
GH-IJ NS lU RS IQ llS NS NS NS NS NS HS 
GK-U Nil Ill NA NS flA NA NA NS NA NA NA 

Not•: 8old nw.b•r• lndlcat• valu• ••c••<b fPl:MS or l u<JIL. 

!Cay: 

1'S • llonltorin9 wall did not ••i•t, or ••i•t•d and waa not 1a11pled. 

• • ltlnlltortn9 vell •at1pled but •ample not analy11d ror lhi• para .. tar. 

• • No data reportad • 
• rar .. •t•r not ~tected. 

CLI • tr••~t below tlla datection li•it 
c.11 • Eatl .. tad value: compound pr•••nt ti.low the d•t•ction U•it. 

Sourca: £colocnr and Environaent, Inc., 1991. 



SUIOIAJIT or 8E9~11111: CO•C&S'l'IU.TIO•S •• GROtl9DMATSR 
SIUll'US COLLSCTID &T llU •Ost.COLA SITU, n. n. am> 

(All results iD ~g/LI 

Sa•pling Date Utonth/Y .. r I 
Monitocin9 
Nell 2/H S;H 7/U 10/U 9/15 l/11 2/11 

DG-t NS NS NS 2 NS NR 
DG-S NS RS NS J NS NS NR 
oo-• J.S di ND J NS Nil 
GM-I NA NS 
GM-U NS NS NS NS NS 
GM-Cl NS NS NS NS NR NS NR 
GM-0 NS NS NS NS l NS ' 

Saaplin~ Date I Month/YH ~I 
Monltotln9 
Nell I/II 11/H )/19 5/19 1/19 11/89 

DG-4 NR NS NS NS NS NS 
DCl-5 .. •• .. NS HS HS 
DG-1 RS NS NS NS NS NS 
OK-I 
OK-H HR 

a"-n IA 

a"-" .,. l lfJI 

BS • "onttortn9 well did not eat•t. or eai•ted and waa not aaapled. 
•A • "o•ltorlnt well •••pied bat •••Pl• not analycad Cor thl• p•r•••t•r. 
.. • Bo d1t1 reported. 

• rara•et•r not detected. 
(LI • rre••nt below th• detection lt•it. 
IJt • l•tl••t•d value: co•pound present below th• detection li•it. 

Ecology and Envtron••nt, Inc., 1991. 

)/90 

HS 
NS 
NS 

!Lt 
JIJI 

5/11 

NR 
NR 
NR 

NR 
l 

5/90 

NS 
NS 
HS 

lS 

1/11 12/11 2/88 6/118 

NR l(.J. O.t(JI NS 
NR NS NR 
NR NS NS 

2 
NR ' s 

1/90 11/90 )/91 7/91 

NS NS NS NS 
HS HS NS HS 
NS NS HS NS 

ILi -- 750 

lLI 



Figures and Data Tables 

USEPA Field Investigation, Naval Air Station Pensacola (NASP), Pensacola, Florida 
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FIGURE 5 
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ANALYTICAL DATA TABLES 



SW001l8 
BAYOU 
GRANDE 
01/14/92 
I 530 

INORGANIC ELEMENTS UG/L 

BARIUM 
LEAD ll 
MERCURY 
ALUMINUM 
MANGANESE 59 
CALCIUM 100000 
MAGNESIUM 330000 
IRON 4)00 
SOl>IUM 2600000 
POTASSIUM 100000 

CYANIDE 

PESTJCIDE\PCB COHPOUNDS 

EXTRACTABLE ORGANIC COMPOUNDS UG/L 

BENZ.YL BUT'il PHTllALATE 
<DIHETllYLETHYLlPHENOL 
BUTYLIDENEBISl(DIHETHYLETHYL)HETHYLPHENOLI 
6 UNIDENTIFIED COMPOUNDS 
PETROLEUM PRODUCT 
1 UNIDENTIFIED COMPOUND 
BIPHENYLOL 
BENZOPHENONE 
OCTAHYDRODJHETHYL<HETHYLETHYL)PHENAMTllRENE 

CAABOXYLIC ACID, HETHYLESTER 

PURGEABLE ORGANIC COMPOUNDS 

0 •fOOTNOTES• 0 

J • ESTIMATED VALUE 
N • PRESUMPTIVE EVIDENCE or PRESENCE or MATERIAL 

• MATERIAL WAS ANAL'ilED FOR BUT NOT DETECTED 

SW002U 
WEILAND 
118 
01/14/92 
1600 

UG/L 

10 

110 
58000 
1110000 
HOOO 
1500000 
S9000 

UG/l 

SJN 

17 -

TAllLE I 
ANALYTICAL OATA SUlflAR'i 

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY, 1992 

SWOOl 11 SW00211 SWOOl 16 SW00216 
BA'iOU WETLAND BAYOU WETLAND 
GRANDE 111 GRANDE 116 
07/14/92 07114/92 01/14/92 07115192 
1700 1705 1910 1430 

UG/I. UG/L UG/L UG/L 

2].J 50 

0.34 
640J 

26 22. 49J 62 
210000 200000 200000J 210000 
710000 680000 660000J 650000 
320 220 l200J 790 
6000000 ~HOODOO ~700000J 5700000 
220000 210000 200000J 200000 

UG/l UG/l UG/l UG/l 

4JN 
JOOOOJ 
N 

SW00316 SW00416 SWOOIU SW002U SWOOI04 SW00204 swathoJ 
Wt:TLAND WETLAND BAYOU WETLAND BAYOU WETLAND WETLAND 
116 116 GRANDE IU GRA/IDE 14 fl 
0111~/92 07/1)/92 07114/92 07/14/92 01/U/92 01111/92 07 II )/92 
150~ nJo 15)5 1420 19)() 1150 14)0 

UG/I. UG/L UG/l UG/L UG/L UG/L UG/L 

31 46J 34 34J 
10 !tt 14.l, 

0.26 

52 56 41 200J 36 160 I 50J 
220000 210000 220000 llOOOOJ 180000 42000 JJOOOJ 
700000 680000 750000 2lOOOOJ 610000 24000 2500J 
710 870 460 6IOOJ )40 11000 12000J 
~900000 5100000 6300000 2000000J ~300000 180000 7200J 
220000 210000 230000 79000J 190000 8600 1700J 

UG/l UG/L UG/L UG/L UG/L UG/L UG/L 

15 

!OJ 
2JN 
6JN 
• 
30JN 



18 -

TABLE 2 
ANALYTICAL DATA SU!flARY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA, rLORIDA 

JULY, 1992 

5000118 5000218 SDOO 117 Sll00217 5000116 S000216 S000316 5000416 5000115 Sll00215 SOOOl04 5D00204 SDOOIOJ 
BAYOU WETLAND BAYOU WETLAND BAYOU WETLAND WETLAND WETLAND BAYOU WETLAND BAYOU WETLAND WETLAND 
GRANDE 118 GRANDE "1 GRANDE 116 1116 116 GRANDE I I 5 GRANDE 14 IJ 
01/14/92 01114192 01/U/92 01/14/92 01/14/92 01/15/92 07/15/92 01/15/92 01/14/92 01/14/92 07/14/92 01/15/92 0111 ~/92 
I ~40 1605 1115 1120 1920 IU5 1520 1535 1545 14)0 1940 1200 IHO 

INORGANIC ELEHENTS HG/KG HG/KG t-.:;/l(G HG/KG HG/KG HG/KG ffi/KG H:i/KG HG/KG HG/KG HG/KG tl:i/l(G H:ill\G 

SILVER 11 12 
ARSENIC •.4 8.9 16 IJ 18 
8ARIUH 12 JO 14 92 
CHRQ<IIUH 6.llJ !IOJ 22J 69.J 23J 21J 3. lJ JOJ 1Z3J 
COPPER 38 140 
LEAD 5 9 49 4 4 1 5 2 • 200 110 36 I. 8 19 12 65 •2 
VANADIUH 52 
ZINC 17J IOOOJ 490J l40J J9J J8J 
ALUMINUH 2600 13000 590 280 310 2600· 11000 2100 180 22000 JOO 4600 15000 
MANGANESE 15 26 120 JIO 150 42 41 2~0 
CALCIUH 1600 4000 -. 5800 4JOO 130000 250 5200 910 29000 
MAGNESIUM 190 6400 JZO 190 200 2300 5200 1000 110 8900 110 1500 130 
IRON 18000J 29000J 140J 140J 500J J400J 46000.J 3000J 240J 20000J Z50J 1800J 260000J 
SOD I UH 550 22000 1500 13000 1200 5600 24000 2000 1200 )9000 990 4100 ))0 
POTASSIUM 80 1400 350 1900 160 JJOO 650 

CYANIDE 

PESTICIDE/l'CB Cct'IPOUNDS UG/~G UG/KG UG/KG UG/KG UG/KG UG/KG UGtKG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

4,4'-00T CP,P'-DDT) J60C 380C l2JN 1 5 111 n: 
4,4'-0DE lP,P'-DDEl 29 l•OC 2.JJN ZIOC 3 ]J •.2J ll .... 
4,4'-0DD lP,P'-DDDl u 340C uoc 11 22 . 11 
GAlflA-CHLORDANE /2 3.5 

EXTRACTABLE ORGAlllC Cct1POUNDS UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/l(G UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

PHENANTHRENE HJ 110J 
FLUOR.llttTHENE 330J 54.l 50J 6~o· 
PY RENE 39J 660 
BENZO(AIANTHRACENE 660 
CHRYSENE 580 .. 
BENZOCB AND/OR KIFLUORANTHENE 1600 
BENZO·A·PYRENE 150 
4 UNIDENTlFIED Cet!POUNDS 6000J 
6 UttIDENTIFIED CCl1POUNDS 1000J 
CYCLOHEXYLBENZENE 300JN 
HEXADECANOIC ACID 2000JN 500JN ZOOJll 



SOOOll8 S000216 
BAYOU WETLAND 
GRANDE 118 
01/ 14/92 01/14/92 
1540 1605 

EXTRACTABLE ORGANIC CQ1POUNDS UG/KG UG/KG 

PHOSPHORIC ACID. TRIS(ETHYLHEXYL)ESTER 
2 UNIDENTIFIED Ca1POUNDS 2000J 
I UNIDENTIFIED Ca1POUHD 
3 UNIDENTIFIED CctiPOUNOS 
BENZOFLUORAHTHEHE <HOT 8 OR Kl 
13 UNIDENTIFIED CQ1POUNDS 
CAJUNE 
OCTAHYDRC»1ETHYLMETHYLENEIMETHYLETHYL) 

NAPHTHALENE 
PETROLEUM PRODUCT 
15 UNIDENTIFIED CctiPOUNOS 

PURGEABLE ORGANIC CctiPOUNDS UG/KG UG/KG 

CHLOROFORM 5J 
CHLOROBENZENE 

·····~··•h•A••··~·············~··········~···••A~AAAA•Ah•h••·~·~ 

•°FOOTNOTES4 .., 

J • ESTIMATED VALUE 
H • PRESUHPTIVE EVIDENCE OF PRESENCE OF MATERIAL 

· MATERIAL WAS ANALYZED FOR BUT NOT DETECTED 
C - CONFIRMED BY GC/HS 

19 

TABLE 2 (CONTINUED) 
ANALYTICAL OATA SUl't1ARY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA . Fl.OR IDA 

JULY. 1992 

5000111 SD00217 SDOOl16 SD00216 
BAYOU WETLAND BAYOU WETLAND 
GRANDE tH7 GRANDE 116 
07/14/92 07/14/92 07I14/92 07/15/92 
1715 1720 1920 IU5 

UG/KG llG/KG UG/l\G UG/l\G 

JOOOJN 
2000J 

900J 500J 

UG/KG UG/KG UG/KG UG/KG 

SDOOJ16 SD00416 SDOOll~ 5000215 6D00104 SD00204 SlJOOIOJ 
WETLAND WET LA HD llAYOU WETLAND BAYOU WETLAND WETLAND 
116 '16 GRANDE 115 GRANDE ,, fl 
07/D/92 07115/92 07/14/92 01/14/92 07/14/92 071lH92 07115/92 
D20 1535 1545 100 1940 1200 1uo 

UG/l\G UG/KG UG/l:G UG/KG UG/KG UG/l\G UG/l\G 

700J 600J 
2000J 

700JH 
IOOOOJ 
200JN 

•OOJN 
N 
20000J 

UG/l\G UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

)J 

7J 
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TABLE 3 
ANALYTICAL DATA SU!iM.ARY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY, 1992 

SW00164 SW00264 S\.100364 SW00464 
WETLAND WETLAND lJETLAND BAYOU 
(}64 i/64 1164 GRANDE 
07/15/92 07/15/92 07/15/92 07 /15/92 
1725 1745 1810 1835 

INORGANIC ELEMENTS UG/L UG/L UG/L UG/L 

BARIUM 26 26 26 
LEAD 17 14 18 13 
ZINC 120 61 55 54 
ALUMINUM 630 
MANGANESE 55 37 31 35 
CALCIUM 30000 29000 26000 39000 
MAGNESIUM 3400 37000 36000 78000 
IRON 600 530 520 480 
SODIUM 27000 310000 310000 660000 
POTASSIUM 1500 12000 12000 25000 

CYANIDE 

PEST! CI DE\PCB COMPOUNDS 

EXTRACTABLE ORGANIC COMPOUNDS UG/L UG/L UG/L UG/L 

BIS(2·ETHYLHEXYL) PHTHALATE 6600 

PURGEABLE ORGANIC COMPOUNDS UG/L UG/L UG/L UG/L 

l,l·DICHLOROETHANE lJ 

****-.':***************~':******************************************* 

**·k FOOTNOTES".** 
J · ESTIMATED VALUE 

- MATERIAL lJAS ANALYZED FOR BUT NOT DETECTED 



- 21 -

TABLE 4 
ANALYTICAL DATA SUMMA.RY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY, 1992 

SD00164 5000264 5000364 5000464 
WETLAND 'WETLAND WETLAND BAYOU 
1)64 #)64 #64 GRA.~DE 

07/15/92 07/15/92 07/15/92 07/15/92 
1735 1755 1820 1845 

INORGANIC ELEMENTS MG/KG MG/KG MG/KG MG/KG 

ARSENIC 9.6 
BARIUM 22 
CADMIUM 2 8.5 44 
COBALT 6.3 
CHROMIUM 2.7J 99J 550J l400J 
COPPER 13 21 180 
NICKEL 22 
LEAD 21 32 310 540 
VANADIUM 34 
ZINC 45J 55J 300J 
MERCURY 0.48 
ALUMINUM 720 540 1400 14000 
MANGANESE 8.9 110 
CALCIUM 1000 390 5800 
MAGNESIUM 390 280 460 5500 
IRON 3000J 710J 2300J 24000J 
SODIUM 1700 1600 1700 16000 
POTASSIUM 99 110 170 2000 

CYANIDE 

PESTICIDE/PCB COMPOUNDS UG/KG UG/KG UG/KG UG/KG 

4 ,4' -DOE (P. P' -ODE) l.4J 6.3 21 21 
4 ,4' -DOD ( P. P' ·DOD) llN 38N 26N 
PCB-1260 (AROCLOR 1260) 74N 

EXTRACTABLE ORGANIC COMPOUNDS UG/KG UG/KG UG/KG UG/KG 

ACENAPHTHENE 130J 
FLUORENE 72J 
PHENANTHRENE 360J 76J 550 550 
ANTHRACENE 63J 130J 
FLUORANTHENE 480J l40J 710 750 
PYRENE 470J 150J 780 780 
BENZO(A)ANTHRACENE 220J 370J 340J 
CHRYSENE 250J 360J 
BENZO(B AND/OR K)FLUORANTHENE 650 
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TABLE 4 (CONTINUED) 
ANALYTICAL DATA SUMMARY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY. 1992 

EXTRACTABLE ORGANIC COMPOUNDS 

2 ,4 ·DIMETHYLPHENOL 
CAR.BAZOLE 
1 UNIDENTIFIED COMPOUND 
3 UNIDENTIFIED COMPOUNDS 
6 UNIDENTIFIED COMPOUNDS 
20 UNIDENTIFIED COMPOUNDS 
PETROLEUM PRODUCT 

SD00164 
WETLAND 
(/64 
07/15/92 
.17 35 

UG/KG 

55J 
lOOOJ 

SD00264 
WETUNO 
(/64 
07 /15/92 
1755 

UG/KG 

2000J 

N 

SD00364 
!JETLAND 
(}64 

07/15/92 
1820 

UG/KG 

130J 
llOJ 

4000J 

N 

PURGEABLE ORGANIC COMPOUNDS UG/KG UG/KG UG/KG 

CARBON DISULFIDE 

SD00464 
BAYOU 
GRANDE 
07/15/92 
1845 

UG/KG 

360J 

30000J 
N 

UG/KG 

4J 

**************************************************************** 

*·:,.*FOOTNOTES''""''' 
J · ESTIMATED VALUE 
N PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL 

MATERIAL wAS ANALYZED FOR BUT NOT DETECTED 



INORGANIC ELEMENTS 

BERYLLIUM 
CADMIUM 
COBALT 
CHROMil.:~1 

COPPER 
LEAD 
ZINC 
MANGANESE 
CALCIUM 
MAGNESIUM 
IRON 
SODIUM 
POTASSIU!1 

CYANIDE 

PESTICIDE\PCB COMPOUNDS 
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TABLE 5 
ANALYTICAL DATA SUMMA.RY 

NAVAL AIR STATION. PENSACOLA 
PENSACOLA FLORIDA 

JULY. 1992 

EXTRACTABLE ORGANIC COMPOUNDS 

11 UNIDENTIFIED COMPOUNDS 

PURGEABLE ORGANIC COMPOUNDS 

CHLOROFORM 
BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
BROMOFORM 
HEXANAL 
ETHYLMETHYUiEPTANE 
TRIMETHYLDECANE 
DIMETHYLNONANE 

St.100205 
iJETl.A"D 
fl 5 
07/16/92 
1120 

UG/L 

16J 
16J 
12J 
75J 
26J 
180J 
270J 
300J 
9500J 
1800J 
22000J 
3400J 
1600J 

UG/L 

200J 

UG/L 

lOJN 
lOJN 
20JN 
20JN 

*****************~':*•k************·~':*"'k****•k********************•l"*** 

-::*,~FOOTNOTES**"" 

J · ESTIMATED VALUE 
N · PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL 

· MATERIAL iJAS ANALYZED FOR BUT NOT DETECTED 

Sl..'00305 
t,·£Tl.AND 
"5 
07/16/92 
1200 

UG/L 

l lJ 
l30J 

1900J 
1200J 
200J 
2 7000J 
;'...)QJ 

L'G/L 

UG/L 

3J 
3J 
4J 
2J 
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TABLE 6 
ANALYTICAL DATA SUMMARY 

NAVAL AIR STATION, PENSACOLA 
PENSACOLA. FLORIDA 

JULY. 1992 

SD00105 SD00205 SD00305 5000405 
WETLAND WETLAND ' ... 'ETLAND i..'ETLAND 
ti 5* i/5 !f 5 ti 5>~* 
07/16/92 07 /16/92 07/16/92 07 /14/92 
1030 1130 1205 1640 

INORGANIC ELEMENTS MG/KG M.G/l<G MG/KG MG/KG 

SILVER 10 260J 
ARSENIC 2.2 
BARIUM 130 74 
CADMIUM 26 1400 
COBALT 45 70 
CHROMIUM 290J 7.6J 2600 
COPPER 73 420 
!'10LYBDENUM NA NA ~A 31 
NICKEL 81 750 
LEAD 2.9 760 33 7100 
ANTIMONY 23 
SELENIUM 5.2J 
TIN NA NA NA 230 
STRONTIUM NA NA NA 34 
TITANIUM NA NA NA 630 
VANADIUM 9.1 
ZINC 540J 21J 460 
!'1ERCURY l. 2 l. 8 
ALUMINUM llOO 14000 650 5200 
!'l.ANGANESE 310 1000 
CALCIUM 13000 820 
MAGNESIUM NA NA NA 270 
MAGNESIUM 46 llOO 39 270 
IRON 900J 19000J 190J 10000 
SODIUM 240 NA 

CYANIDE NA 

PESTICIDE/PCB COMPOUNDS UG/KG UG/KG UG/KG MG/KG 

4 ,4' -ODE (P,P'-DDE) 27 
PCB-1254 (AROCLOR 1254) 75 
PCB-1260 (AROCLOR 1260) 120 
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TABLE 6 (CONTINUED) 
ANALYTICAL DATA SUMMARY 

NAVAL AIR STATION, PENSACOLA 
PENSACOLA, FLORIDA 

JULY, 1992 

SD00105 SD00205 
WETLAND WETLAND 
{) S* tis 
07/16/92 07/16/92 
1030. . 1130 

EXTRACTABLE ORGANIC COMPOUNDS UG/KG UG/KG 

2-METHYL~APHTHALENE 
~APHTHALENE 
PHENANTHRENE 320J 
FLUORANTHENE 1500 
PYRENE 420J 
HEXADECANOIC ACID lOOOOJN 
19 UNIDENTIFIED COMPOUNDS lOOOOOJ 
6 UNIDENTIFIED COMPOUNDS 
TETRAHYDRODIMETHYL(METHYLETHYL) 

NAPHTHALENE 
DIMETHYL(METHYLETHYL)NAPHTHALENE 
ETHYLDIMETHYLBENZENE (2 ISOMERS) 
TETRAMETHYLBENZENE 
(DIMETHYLPROPYL)BENZENE (2 ISOMERS) 
1-METHYL~APHTHALENE 
BI PHENYL 
DIMETHYLNAPHTHALENE (3 ISOMERS) 
TRIMETHYLNAPHTHALENE (3 ISOMERS) 
PHOSPHORIC ACID. ETHYLHEXYLDIPHENYL 

ESTER 
PETROLEUM PRODUCT N 

PCRGEABLE ORGANIC COMPOUNDS UG/KG UG/KG 

VINYL CHLORIDE 
CIS-1,2-DICHLOROETHENE NA NA 
TRANS-l,2•DICHLOROETHENE NA NA 
CHLOROFORM 2J 
1,1,1-TRICHLOROETHANE 
TOLUENE 
ETHYL BENZENE 
(M· AND/OR P-)XYLENE NA NA 
0-XYLENE NA NA 
ETHYLMETHYLHEPTANE 50JN 
DIMETHYLOCTANE 40JN 
DE CANE SOJN 
.METHYLNONANE 80JN 
METHYLPROPYLCYCLOHEXANE 30JN 
5 UNIDENTIFIED COMPOUNDS 300J 
TRIMETHYLBENZENE (4 ISOMERS) 
ETHYLMETHYLBENZENE 

,·,**FOOTNOTES*** 
NA NOT ANALYZED 
J ESTIMATED VALUE 
N PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL 

MATERIAL WAS ANALYZED FOR BUT NOT DETECTED 

SD00305 SD00405 
WETLAND i..:ETLAND 
//5 1/5** 
07 /16/92 07/14/92 
120S 1640 

UG/KG !1G/KG 

330 
44J 

77J 

SOOOJ 
.•. 

lOOJr; 
300JN 

400JN 
lOOJN 
lOOJN 
600JN 
300JN 
800JN 
600JN 
•'• 

lOOJ;: 
N 

UG/KG MG/KG 

24 
NA 27 
NA 0.98J 
2J 

2.SJ 
12 
1. 7J 

NA 6.2J 
NA 1. 6J 

300JN 
70JN 



INORGA.~IC ELEMENTS 

LEAD 
CALCIUM 
MAGNESIUM 
IRON 
SODIUM 
POTASSIUM 

CYANIDE 

PESTICIDE/PCB COMPOUNDS 
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TABLE 7 
ANALYTICAL DATA SUMMA.RY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY, 1992 

EXTRACTABLE ORGANIC COMPOUNDS 

1 UNIDENTIFIED COMPOVND 
BIS(DIMETHYLETHYL)METHYLPHENOL 
BUTYLIDENEBIS(DIMETHYLETHYL)METHYLPHENOL 

PURGEABLE ORGANIC COMPOUNDS 

S\.100139 
BAYOU 
GRANDE 
07/15/92 
1640 

UG/L 

7 
23000 
64000 
260 
2100000 
20000 

UG/L 

**************************************************************** 
**·;,FOOTNOTES*** 

J - ESTIMATED VALUE 
N - PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL 

- MATERIAL WAS ANALYZED FOR BUT NOT DETECTED 

SW'00239 
WETLAND 
1139 
07/15/92 
1740 

UG/L 

6 
25000 
67000 
310 
550000 
21000 

UG/L 

20J 
2JN 
8JN 



INORGANIC ELEMENTS 

LEAD 
ALUMINUM 
CALCIUM 
MAGNESIUM 
IRON 
SODIUM 
POTASSIUM 

CYANIDE 

PESTICIDE/PCB COMPOUNDS 

• 2 7 . 

TABLE 8 
ANALYTICAL DATA SUMMARY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY. 1992 

EXTRACTABLE ORGANIC COMPOUNDS 

DIMETHYL(METHYLETHYL)NAPHTHALENE 

PURGEABLE ORGANIC COMPOUNDS 

***FOOTNOTES**'' 
J · ESTIMATED VALUE 
N · PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL 

· MATERIAL WAS ANALYZED FOR BUT NOT DETECTED 

5000139 SD00239 
BAYOU \..'ET LAND 
GRANDE 1139 
07/15/92 07 /15/92 
1655 1750 

MG/KG MG/KG 

7.8 
210 4600 

1900 
180 3200 
l 70J 2800J 
1200 17000 

740 

UG/KG UG/KG 

lOOJN 
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TABLE 9 
ANALYTICAL DATA SUH.MARY 

INORGANIC ELEMENTS 

CHROMIUM 
LEAD 
SELENIUM 
ZINC 
ALUMINUM 
MNGANESE 
CALCIUM 
MAGNESIUM 
IRON 

CYANIDE 

PESTICIDE/PCB COMPOUNDS 

NAVAL 

4,4'·DDD (P.P'·DDD) 
PCB-1260 (AROCLOR 1260) 
GAMMA-CHLORDANE /2 

EXTRACTABLE ORGA~IC COMPOUNDS 

PHENANTHRENE 
FLUORANTHENE 
PYRENE 
3 UNIDENTIFIED COMPOUNDS 
HEXADECANOIC ACID 
4 UNIDENTIFIED COMPOUNDS 

PURGEABLE ORGANIC COMPOUNDS 

AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JULY 1992 

SDOOlOl 
WETLAND 
ill* 
07/16/92 
0910 

MG/KG 

2.6J 
24 

46J 
580 
10 
890 
180 
1900J 

UG/KG 

66N 
9.3 

UG/KG 

39J 
85J 
lOOJ 
lOOOJ 

SD00201 
'\JETLAND 
fl l ·.:r 

07 /16/92 
0095 

MG/KG 

3.9J 
18 
1. 2J 
32J 
920 

36 
460J 

UG/KG 

78 
5.8 

UG/KG 

l40J 
200J 
200J 
2000J 
400JN 

**************************************************************** 
***FOOTNOTES*** 

NA · NOT ANALYZED 
J - ESTIMATED VALUE 
N · PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL 

- MATERIAL ~AS ANALYZED FOR BUT NOT DETECTED 

SD00301 
\.iETLAND 
i/ 1 * 
07/16/92 
1020 

MG/KG 

3.4 

450 

210 
16 
190J 

UG/KG 

2. 9JN 

UG/KG 

400JN 
3000J 
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TABLE IO 
ANALYTICAL DATA SUMMARY 

NAVAL AIR STATION PENSACOLA 
PENSACOLA FLORIDA 

JllLY. I 992 

G\.100104 GWOOIOS G\J00128 G\J00147 P\JOl 696 
MON \JELL HON WELL MON WELL MON WELL POT \JELL 
114 115 1/28 fJ'• 7 f/696 
07/15/92 07/1'>/92 07/15/92 07/111/92 07/15/92 
1550 1940 1140 194 5 1400 

INORGANIC ELEMENTS UG/L UG/L UG/L lJG/L UG/L 

BARIUM 47 )) 27 
LEAD 10 8 9J 10 7 
ZINC 270 
MANGANESE 160 95 90J 30 
CALCIUM 78000 26000 17000J 11000 . 2000 
MAGNESIUM 2700 1500 5lOOJ 1500 1400 
IRON 8400 3000 3300J 2700 120 
SODIUM 4000 5000 4300J 8800 30000 
POTASSIUM 1200 550 l400J 550 480 

EXTRACTABLE ORGANIC COMPOUNDS UG/L UG/L UG/L UG/L UG/L 

1,4-DICHLOROBENZENE JJ -- . 
2-METHYLNAPHTHALENE 6J 
BIS(DIMETltYLETHYL)ETllYLMETUYLPHF:NOL lOJN 
BIPHENYLOL JJN 
(TETRAMETHYLBUTYL) PHENOL 5JN 
METHYLBENZENESULFONAMIDE (2 ISOMERS) 40JN 
BENZOPHENONE 4JN 
2 UNIDENTIFIED COMPOUNDS 50J 
BlS(DIMETHYLETHYL)HETHYLPHENOL 5JN 
OCTAHYDRODIMETHYL(HETHYLETHYL)PllENANTHRENE * CARBOXYLIC ACID, HETHYLESTER lOJN 
1-METHYLNAPHTHALENE 20JN 
TRIMETHYLBENZOIC ACID IOJN 
PETROLEUM PRODUCT N N 
DIETHYLBENZENE (2 ISOMERS) 50JN 
11 UNIDENTIFIED COMPOUNDS 200J 7.00J 



PURGEABLE ORGANIC COMPOUNDS 

VINYL CHLORIDE 
1,2-DlCHLOROETHENE (TOTAL) 
CHLOROFORM 
BROMODICHLOROMETllANE 
BENZENE 
DIBROMOCHLOROMETHANE 
BR OMO FORM 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
TOTAL XYLENES 
DIMETHYLPENTANE 
TRIMETHYLPENTANE (2 ISOMERS) 
DIMETHYLHEPTANE 
2 UNIDENTIFIED COMPOUNDS 
BROMOHEPTANE 
TRIHETHYLPENTANE 
METHYLCYCLOPENTANE 
CYCLOHEXANE 
METHYLCYCLOHEXANE 
PROPYLBENZENE 
TRIMETHYLBENZENE (2 ISOMERS) 
ETHYLMETHYLBENZENE (3 ISOMERS) 

• JO . 

TABLE 10 (CONTINUED) 
ANALYTJ CAL DATA SUMMARY 

NAVAL AIR STATION PENSACOI~ 
PENSACOLA FLORIDA 

JULY. 1992 

G\.J00104 
MON \JELL 
(/4 
07/1)/92 
1550 

UG/L 

35 

20JN 
90JN 
60JN 
80J 

G\.J00105 
MON WELL 
115 
07/1'>/92 
1940 

uc;/L 

**************************************************************** 
***FOOTNOTES*":* 

J • ESTIMATED VALUE 
N • PRESllHPTJVE EVIDl~NCE Of PRESENC:I~ OF HATER IAL 

• MATERIAi. WAS ANALYZED FOR BUT NOT DEn:c:n:o 

G\.J00128 
HON \JELL 
(/28 
07/15/92 
1140 

UG/L 

2J 

)J 

20JN 
20JN 
lOJN 
20JN 
JOJN 
6JN 

GW00147 
MON WELL 
(/4 7 
07/14/92 
1945 

IJG/L 

18 
3J 

2J 

4J 

20 
45 

70JN 
100JN 
IOOJN 
30JN 
JOOJN 
70.JN 

P\.JOl 696 
POT WELL 
/1696 
07/15/92 
1400 

UG/L 

2J 
2J 

JJ 
2J 



APPENDIX C 

SAMPLE DESCRIPTIONS AND SUMMARIES 
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SUMMARY OF SAMPLES 
WETLAND No. 15 

Station Date Time Descriotion 

SW-001-15 7/14/92 1535 Bayou Grande, at the outlet of 
wetland #15. Collected amid 
emerqent qrasses. 

SD-001-15 7/14/92 1545 Bayou Grande, at the outlet of 
wetland #15. Collected amid 
emergent grasses. Sandy material 
with some black fines. 

SW-002-15 7/14/92 1420 Wetland #15, south of inlet. 
Collected in ooen water. 

SD-002-15 7 /14/92 1430 Wetland #15, south of inlet. 
Collected in open water. Very fine 
black organic muck mixed with coarse 
sand. 

These samples were collected as the tide was moving out strongly. 
No areas of visible leachate or waste disposal were noted. 
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SUMMARY OF SAMPLES 
WETLAND No. 16 

Station Date Time Descriotion 

SW-001-16 7/14/92 1910 Bayou Grande, at the outlet of 
wetland #16. Collected in open 
water. 

SD-001-16 7/14/92 1920 Bayou Grande, at the outlet of 
wetland #16. Collected in open 
water. Sand. 

SW-002-16 7/15/92 14 30 Wetland #16, south of inlet. Near 
south shoreline. The shoreline near 
this sample was covered with trash, 
rubble and discolored soil. Some 
oil was noted on the water. 

SD-002-16 7/15/92 1445 Wetland #16, south of inlet. Near 
south shoreline. The shoreline near 
this sample was covered with trash, 
rubble and discolored soil. Some 
oil was noted on the water. The 
sample was a black organic muck 
mixed with shinqles. 

SW-003-16 7/15/92 1505 Wetland #16, south by southwest of 
inlet. Surf ace water at this 
station was grey in color. Debris 
was present on shore and beneath 
water surface. 

SD-003-16 7/15/92 1520 Wetland #16, south by southwest of 
inlet. Surf ace water at this 
station was grey in color. Debris 
was present on shore and beneath 
water surface. The sample was very 
black fines mixed with some debris. 

SW-004-16 7/15/92 1530 Wetland #16, southwest of inlet. A 
sweet odor was noted in this area 
prior to sampling, but not during 
sampling. No debris etc. was noted 
in this area. 

SD-004-16 7/15/92 1535 Wetland #16, southwest of inlet. A 
sweet odor was noted in this area 
prior to sampling, but not during 
sampling. No debris etc. 
in this area. 

was noted 

These samples were collected as the tide was moving out strongly. 
Samples collected 7/15/92 were collected during steady rain. 
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SUMMARY OF SAMPLES 
WETLAND No. 1 

Station Date Time Descriotion 

so-001-01 7/16/92 0910 Collected in ditch 20 feet 
upgradient of dirt road, east of 
flightline. No surface water 
present. Sample is tan to grey sand 
with some organic material and 
concrete present. 

SD-002-01 7/16/92 0955 .collected in ditch 100 feet 
downgradient of dirt road. No 
surface water present. Sample is 
sandy, and brown in color. some 
orqanic material present. 

SD-003-01 7/16/92 1020 Collected from stream, approximately 
150 feet south of NPDES outfall No. 
4 . Sample is sandy, and light brown 
to tan in color. 

No visible leachate or other evidence of waste disposal was seen 
in this area. 
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SUMMARY OF SAMPLES 
WETLAND No. 18 

Station Date Time Description 

SW-001-18 7/14/92 1530 Bayou Grande, at the inlet to 
wetland #18. 

S0-001-18 7/14/92 1540 Bayou Grande, at the inlet to 
wetland #18. Surf icial material was 

·a tan colored sand, below that a 
black colored material was 
predominant. Both were placed in 
sample. 

SW-002-18 7/14/92 1600 Wetland #18. near observation deck. 

S0-002-18 7/14/92 1605 Wetland #18, near observation deck. 
Sample collected with handheld 
spoon, not hand auger. Sample 
contained much orqanic material. 

No visible leachate or other evidence of waste disposal was seen 
in this area. Samples were collected while the tide was running 
out strongly. 
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SUMMARY OF SAMPLES 
WETLAND No. 17 

Station Date Time Descriotion 

SW-001-17 7/14/92 1700 Bayou Grande at= the inlet to wetland 
#17. 

SD-001-17 7/14/92 1715 Bayou Grande at the inlet to wetland 
#17. sample was a tan, sandy 
sediment. 

sW-002-17 7/14/92 1705 Wetland #17. at tio of sandbar. 

SD-002-17 7/14/92 1720 Wetland #17, at tip of sandbar. 
Discolored orange sand layer present 
above tan sand. Orange sand had the 
appearance of leachate staininq. 

Samples collected while the tide was moving out strongly. 
Leachate staining was observed in the area of the bridge spanning 
the inlet. 
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SUMMARY OF SAMPLES 
WETLAND Nos. 3 & 4 

Station Date Time Description 

SW-001-04 7 /14/92 1930 Bayou Grande a'C the inlet to wetland 
#4. 

SD-001-04 7/14/92 1940 Bayou Grande at the inlet to wetland 
#4. Sample 
sediment. 

was a tan, sandy 

SW-002-04 7/15/92 1150 Wetland #4, at culvert crossing 
beneath fairway (drainage from 
wetland # 3) . Visible leachate. 

SD-002-04 7/15/92 1200 Wetland #4, at culvert crossing 
beneath fairway (drainage from 
wetland # 3) • Visible leachate. 
Sample was black. 

SW-001-03 7/15/92 1430 Wetland #3, at culvert crossing 
beneath John H. Tower Road and 
fairway to wetland #4. Strong 
appearance of leachate. 

SD-001-03 7/15/92 1440 Wetland #-3, at culvert crossing 
beneath John H. Tower Road and 
fairway to wetland #4. Strong 
appearance of leachate. Sample 
appeared to be sludge and was brown 
and red in color. 

Samples were collected as tide was running out strongly (except 
Sw-002-04 and SD-002-04). Leachate staining was evident at all 
locations except Bayou Grande samples. 
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SUMMARY OF SAMPLES 
WETLAND No. 64 

Station Date Time Description 

SW-001-64 7/15/92 1725 Wetland #64, upper reach. 
Downgradient of concrete beam 
spanning headwater. Also 
downgradient of large storm drain 
which was discharging at 
whitish\arev material. 

SD-001-64 7/15/92 1735 Wetland #64, upper reach. 
Downgradient of concrete beam 
spanning headwater. Also 
downgradient of large storm drain 
which was discharging at 
whitish\arev material. 

SW-002-64 7/15/92 1745 Wetland #64, west shore of middle 
reach. 

SD-002-64 7/15/92 1755 Wetland #64, west shore of middle 
reach. sample was grey to black 
sand, some oil present. 

SW-003-64 7/15/92 1810 Wetland #64, east shore of middle 
reach. 

SD-003-64 7/15/92 1820 Wetland #64, east shore of middle 
reach. 

SW-004-64 7/15/92 1835 Wetland #64, center of shoreside of 
oil skimmer. 

SD-004-64 7/15/92 1845 Wetland #64, center of shoreside of 
oil skimmer. Sample was a black 
material with a rubberv texture. 

These samples were collected as the tide was moving out strongly. 
There was moderate to heavy rainfall during the collection of 
these samples. 
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SUMMARY OF SAMPLES 
WETLAND No. 5 

Station Date Time Descriotion 

SD-001-05 7/14/92 1030 Collected from.swale adjacent to 
fence. Swale drains paved area at 
site 30 directly into wetland #5. 
Sample is tan to grey sand at 
surface, qradinq to vellow. 

SW-002-05 7/14/92 1120 Collected from top of sump located 
in wetland. Light oil sheen on 
water. 

SD-002-05 7/14/92 1130 Composite sample collected from 
around sumo at sorav heads. 

SW-003-05 7/14/92 1200 Collected from upstream side of 
culvert crossina beneath Murrav Rd. 

SD-003-05 7/14/92 1205 Collected from upstream side of 
culvert crossing beneath Murray Rd. 
Sample is light grey sand grading 
black. 

SD-004-05 7/14/92 1640 waste sample collected from sump 
found in wetland. 

No areas of leachate or waste disposal were noted, with the 
exception of the sump-like structure, which contained a waste 
material. 

to 
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SUMMARY OF SAMPLES 
WETLAND No. 39 

Station Date Time Description 

SW-001-39 7/15/92 1640 Bayou Grande a~ inlet to wetland 
#39. Control station. 

S0-001-39 7/15/92 1655 Bayou Grande at inlet to wetland 
#39. Control station. Sample was 
sandy, and tan and black in color. 

SW-002-39 7/15/92 1740 Upper reach of wetland #39. Control 
·station. 

S0-002-39 7/15/92 1750 Upper reach of wetland #39. Control 
station. 

These samples were collected as the tide was moving out strongly. 
There was moderate to heavy rainfall during the collection cf 
these samples. 



Results of Groundwater Technology Government Services, Inc. Investigation 

Bilgewater Treatment Plant, Naval Air Station Pensacola (NASP), Pensacola, Florida 
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SITE LOCATION MAP 

Bilgewater Treatment Plant 
Pensacola Naval Air Station 
Pensacola, Escambia County, Florida 
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TABLE 1 

CONSTRUCTION DETAILS OF WATER-SUPPLY WELLS 

HAS FACIU1Y NUMBER 
.. 

Year Oriiied 

Depth DriUed 

Length, outside casing 

Diameter, outside casing 

Material, outside casing 

Depth to static water level 

Normal suction lift (wkng. level) 

Normal yield, GPM ' 
Test yield, GPM 

Type of grout 

Drilling method 

Type of strainer 

Depth to top of strainer 

Protection from surface water? 

Is inundation of well possible 

Sale intrusion noted in past? 

Has the well ever been 
contaminated? 

Pump manufacturers name 

Model number 

Capacity GPM 

Check valve present in line? 

Date of last servicing 

Maintenance schedule (day/mo.) 

Notes: u/k = unknown 

NAS BILGEWATER TREATMENT PLANT 
NAVAL AIR STATION, PENSACOLA 

•••• 

#1 t2 
·696 . 706 

1942 1942 

174 •• 6° 178' 

106 114' 

24" • 100' 24". 110' 
12". 106' 12". 114' 

steel steel 

23' 24' 

32' 38' 

650 650 

u/k u/k 

cement cement 

rotary rotary 

bronze bronze 

106' 114' 

yes yes 

no no 

no no 

no no 

Layne Bowler Layne Bowler 

RKLC RKLC 

750 750 

yes yes 

routine maint. 

dally daily 

s.s. = stainless steet 

830011089.01/22/Qsi538.rep 

#3 
1802 

1969 

240' 

180' 

30·. 180' 

steel 

45' 

69' 

1, 120 

u/k 

cement 

rotary 

S.S. 

185' 

yes 

no 

no 

no 

Layne Bowler 

12 AK 

750 

yes 

program 

daily 
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I DATE ·1 ··STA 

12/02/92 GMW-13A 

12/02/92 P-1 

12/02/92 P·2 

12/02/92 p.3 

12/02/92 P-4 

12/02/92 p.5 

12/02/92 P-6 

12/08/92 ! P-1 

12/08/92 P-2 

12/08/92 p.3 

12/08/92 P-4 

12/08/92 P-5 

12/08/92 P-6 

12/09/92 P-1 

12/09/92 P-2 

12/09/92 p.3 

12/09/92 P-4 

12/09/92 P-5 

12/09/92 P-6 

TABLE2 

GROUNDWATER ELEVATION SURVEY 

NAS BILGEWATER TREATMENT PLANT 
PENSACOLA NAVAL AIR STATION 

I HI I FS:,· I ELE. I 
10.74 3.29 7.45 

10.74 3.99 6.75 

8/84 3.84 5.00 

8.84 1.40 7.44 

10.74 5.29 5.45 

10.66 3.75 6.91 

7.62 2.64 4.98 

10.74 3.99 6.75 

8.84 3.84 5.00 

8.84 1.40 7.44 

10.74 5.29 5.45 

10.66 7.35 6.91 

7.62 2.64 4.98 

10.74 3.99 6.75 

8.84 3.84 5.00 

8.84 1.40 7.44 

10.74 5.29 5.45 

10.66 3.75 6.91 

7.62 2.64 4.98 

NOTES: Assumed elevation of GMW-13A is 7.45' top of casing elevation. 

830011089.01/22/gSi538.rep 

STA .. stadia 
HI .. Height of instrument 
FS •Fore sight 
ELE = Elevation 
OTW •Depth to water 
WTE =Water table elevation 
GMW •Geraghty & Miller well 
P • Piezometer 

DlW I WTE. I 
5.66 

4.43. 

3.01 

5.88 

3.60 

5.86 

2.99 

4.62 

3.04 

5.69 

3.62 

5.27 

3.00 

4.62 

3.03 

5.67 

3.60 

5.23 

2.99 

1.79 

2.32 

1.99 

1.56 

1.85 

1.05 

1.99 

2.13 

1.96 

1.75 

1.83 

1.64 

1.98 

2.13 

1.97 

1.77 

1.85 

1.68 

1.99 
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. . 

.. 

TABLE 3 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

. . , .· . .-... · ....... 
SAMPLEll • BENZENE TOLUENE . - . ·--· .--:-----: 

.: . 
. . .. ... 

SW-1 BDL BDL 

SW-2 BDL BDL 

SW-3 BDL 1.1 

SW-4 BDL BDL 

NOTES: Al results repor1ed In par1s per billion. 

NAS BILGEWATER TREATMENTPLANT 
PENSACOLA NAVAL AIR STATION 

.... . 
ETHYL•.· .. · .. ·. , }TOTAL . TOTAL 

BENZENE .. • .. 'XYLENES BTEX ••• 

BDL BDL BDL 

BDL BDL BDL 

BDL BDL BDL 

BDL BDL BDL 

Tolal BTEX • Summallon ol benzene, toluene, ethyl benzene, and lolal xylenes 
MTBE • Methyl ler1-bulyl elher 
TPH "' T olal Petroleum Hydrocarbons 
EDB .. Ethylene dibromlde 
Pb "' Total lead 

. •·'./ •.· 

. MJ'Bt;····· 
-~: : .'. ~ -; __ :: :: : " 

BDL 

BDL 

BDL 

BDL 

Total Naphthalenes= Summation of naphthalene, 1. melhylnaphthalene, and 2. methylnaphthalene 
BDL • Below detection limits 

Sample Dale= December 9, 1992 

. . .. . 
..... pt, :TOTAL .••. · .•• . 

. ..• • NAPHittALENES 

BDL BDL 

BDL BDL 

BDL BDL 

BDL BDL 



I l.D;. I OVA 

HA-1 10 

HA-2 600 

HA-3 900 

HA-4 175 

HA-5 125 

HA.Q 105 

HA-7 1,000 

HA-8 2.000 

HA-9 875 

HA-10 15 

HA·11 250 

HA-12 0 

HA-13 0 

HA-14 0 

HA·15 0 

HA-16 7.5 

HA-17 30 

HA·18 150 

HA·19 0 

HA-20 0 

- -

TABLE 4 

ORGANIC VAPOR CONTENT OF SOIL 
(OVA HEADSPACE SCREENING) 

NAS BILGEWATER TREATMENT PLANT 
PENSACOLA NAVAL AIR STATION 

<I .. f.D; ... OVA I l;D. 

HA-21 0 HA-41 

HA-22 1,500 HA-42 

HA-23 0 HA-43 

HA-24 4 HA-44 

HA-25 0.5 HA-45 

HA-26 1,100 HA-46 

HA-27 600 HA-47 

HA-28 850 HA-48 

HA-29 3SO HA-49 

HA-30 425 HA-50 

HA-31 0 HA-51 

HA-32 900 HA·52 

HA-33 260 HA·53 

HA-34 300 HA-54 

HA-35 100 HA-55 

HA-36 80 P-1: 2' 

HA-37 40 P·2: 4' 

HA-38 270 P-2: G.C. 

HA-39 330 P-3: 4' 

HA-40 10 P-4: 1 • 

- - P-5; 1 ' 

NOTES: All results reported in pans per million 
HA = Hand auger 
P .. Piezometer 

830011089.01/22/gsi538.rep 

I OVA I 
3SO 

250 

0 

7 

0 

40 

280 

540 

0 

3 

25 

0 

3,300 

19 

11 

2 

2 

1 

1 

0 

0 
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TABLE 5 

SUMMARY OF SOIL ANALYTICAL RESULTS 

NAS BILGEWATER TREATMENTPLANT 
PENSACOLA NAVAL AIR STATION 

BENZENE 

12/09/92 HA-8 BOL BOL 

NOTES: Al results reported In parts per billion unless otherwise noled. 
ppm = Parts per million 

ETHYL 
.BENZENE 

411 

Total BTEX = Summation of benzene. toluene, ethyl benzene and total xylenes 
TPH =Total Petroleum Hydrocarbons 
HA .. Hand auger 
BOL = Below detection limits 

TOTAL XYLENES 

900 

.;:.:.: .... TPH. 
\(ppm) 

1.311 41,400 



. · .. · ..... : .·:: ·: 

•SAMPLED 
:;:;;.':::: :;. ': : 

·:.:-.: 

MW-1 

MW-2 

MW-3 

MW-4 

GMW-13A 

NOTES: 

TABLE 6 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

NAS BILGEWATER TREATMENTPLANT 
PENSACOLA NAVAL AIR STATION 

,·aENZENE···. TOLUENE ETHYL: .. .•.:::TOTAL .TOTAL 
;:·;·;:(-: __ :·::.:-·:==---: BENZENE. · XYlENES •..• BTEX ... :-·--.. 

BDL 6.0 2.6 6.4 15.0 

BOL 1.3 BDL 3.5 4.6 

BDL BDL BDL BDL BDL 

BDL 3.0 2.1 14.0 19.1 

BDL BDL BDL BDL BDL 

Al results reported In parts per billion. 
Total BTEX " Summation ol benzene, toluene. ethyl benzene, and total xylenes 
MTBE = Methyl tert-butyl ether 
TPH = Total Petroleum Hydrocarbons 
EDB = Ethylene dibromlde 
Pb = Total lead 

. 

MTBE 
.: ·. 

BDL 

BDL 

BDL 

BDL 

BDL 

: ' 

Total Naphthalenes .. Summa lion of naphthalene, 1. methylnaphthalene, and 2, methylnaphtha1ene 
BOL = Below detection limits 
GMW = Geraghty and Miller well 

Sample Date= December 17, 1992 

•· .. :-
TPtt \ 

·: .•. •::> ·, 

BDL 

BDL 

BDL 

BDL 

BDL 

?: :+ < TOTAL·' .··.l:IJB 
NAf>lfJHAlENES ;: ... ..... 

BDL BDL BDL 

BDL BDL BOL 

BDL BDL BDL 

BDL BOL 8.4 

BDL BOL BDL 



Appendix D 

[Other] Sites Potentially Impacting NAS Pensacola Wetlands 



Table D-1 

Rationale for Sites Identified As Potentially Impacting NAS Pensacola Wetlands 

Site Site Name Rationale 

7 Firefighting School Training • Over 800 feet to nearest wetland and/or surface water body (drainage ditch leading to 

Area Bayou Grandel. 

• Flat topography . 

• No surface pathway identified . 

• Due to absence of substantial soil/groundwater contamination and distance to nearest 

surface water,. a low probability of significant impact by groundwater pathway exists. 

8 Rifle Range Disposal Area • Over 1,800 feet to nearest wetland and/or surface water body (Golf Course Pond) . 

• Flat topography . 

• No surface pathway identified . 

• Soil/groundwater contamination status unknown, but a low probability of substantial 

impact exists due to age/type of source area. 

22 Refueler Repair Shop • Over 1,800 feet to nearest wetland and/or surface water body (Golf Course Pond) . 

• Flat topography . 

• No surface pathway identified . 

• Soil/groundwater contamination status unknown, but only petroleum suspected. Due 

to age of release ( 1958-19771 and distance to nearest wetland and/or surface water, a 

low probability of significant impact by groundwater pathway exists. 

D-1 



Site 

24 

25 

26 

Table D-1 

Rationale for Sites Identified As Potentially Impacting NAS Pensacola Wetlands 
·.·· .·· 

Site Name 
.·. 

DDT Mixing Area 

Radium Spill Area 

.····· 

Rationale 
.· .. · 

• Over 1,300 feet to nearest wetland and/or surface water body (Golf Course Pond). 

• Flat topography. 

• No surface pathway identified. 

• Moderate levels of soil/groundwater contamination detected. 

• Due to distance to nearest wetland and/or surface water, a low probability of 

significant impact by groundwater pathway exists. 

• Over 800 feet to nearest wetland and/or surface water body (drainage ditch leading to 

Bayou Grande). 

• Flat topography. 

• No surface pathway identified. 

• Low to moderate levels of soul/groundwater contaminants detected; however, due to 

distance to nearest wetland and/or surface water body, a low probability of significant 

impact by groundwater pathway exists. 

Supply Department Outside • Over 600 feet to nearest wetland and/or surface water body (Bayou Grande). 

No surface pathway identified. Storage Area • 
• Due to absence of substantial soil/groundwater contamination and distance to nearest 

wetland and/or surface water, a low probability of significant impact by the 

groundwater pathway exists. 

D-2 



•: . 
Table D-1 

Rationale for Sites Identified As Potentially Impacting NAS Pensacola Wetlands 
.. · 

Site Site Name Rationale 
. 

27 Radium Dial Shop Sewer • Over 900 feet to nearest wetland and/or surface water body (drainage ditch leading to 

Bayou Grande). 

• Flat topography . 

• No surface pathway identified . 

• Moderate levels of soil/groundwater contaminants detected; however, due to distance 

to nearest surf(tce water, a low probability of significant impact by groundwater 

pathway exists. 

31 Soil North of Building 648 • Over 800 feet to nearest wetland and/or surface water body (stream/drainage ditch 

leading to Bayou Grandel. 

• Flat topography . 

• No surface pathway identified . 

• Due to absence of substantial soil/groundwater contamination an~ distance to nearest 

wetland and/or surface water, a low probability of significant impact by groundwater 

pathway exists. 

Source: Ecology and Environment, Inc., 1992a. 
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